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(57) Abr6g§ 

L'invention concerne des compositions et des precedes destines a la therapie et au diagnostic de cancers tels que le cancer de 
rovaire Les compositions peuvent comprendre une ou plusieurs proteines du carcinome de I'ovaire. leurs parties immunogeniques. 
des polynucleotides codant pour ces parties ou des anticorps ou des cellules du systeme immunitaire specifique a ces proteines. 
Ces compositions peuvent s'utiliser. par exemple, dans la prevention et le traitement de maladies telles que le cancer de 
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(57) Abstract 

Compositions and methods for the therapy and diagnosis of cancer, such as ovarian cancer, are disclosed. Compositions may comprise 
one or more ovarian carcinoma proteins, immunogenic poilions thereof, polynucleotides that encode such portions or antibodies or immune 
system cells specific for such proteins. Such compositions may be used, for example, for the prevention and treatment of diseases such as 
ovarian cancer. Methods arc further provided for identifying tumor antigens that are secreted from ovarian carcinomas and/or other tumors. 
Polypeptides and polynucleotides as provided herein may further be used for the diagnosis and monitoring of ovarian cancer. 
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COMPOSITIONS AND METHODS FOR THERAPY AND DIAGNOSIS OF 
OVARIAN CANCER 

TECHNICAL FIELD 

The present invention relates generally to ovarian cancer therapy. The 
5 invention is more specifically related to polypeptides comprising at least a portion of an 
ovarian carcinoma protein, and to polynucleotides encoding such polypeptides, as well 
as antibodies and immune system cells that specifically recognize such polypeptides. 
Such polypeptides, polynucleotides, antibodies and cells may be used in vaccines and 
pharmaceutical compositions for treatment of ovarian cancer. 

20 

10 BACKGROUND OF THE ^^JVENTION 

Ovarian cancer is a significant health problem for women in the United 

States and throughout the world. Although advances have been made in detection and 

25 therapy of this cancer, no vaccine or other universally successful method for prevention 

or treatment is currently available. . Managcnient of the disease currently relics on a 

15 conibination of early, diagnosis and aggressive treatment, which may include one or 

more of a variety of treatments such as surgcr}^ radiotherapy, chemotherapy and 

hormone therapy. The course of treatment for a particular cancer is often selected based 

on a variety of prognostic parameters, including an analysis of specific tumor markers. 

However, the use of established markers often leads to a result that is difficuh lo 

35 20 interpret, and high mortality continues to be observed in many cancer patients. 

Immunotherapies have the potential to substantially improve cancer 

treatment and survival. Such therapies may involve the generation or enhancement of 

an immune response to, an ovarian carcinoma antigen. However, to date, relatively few 
40 . 

ovarian carcinoma- ajiti gens ;are known and the generation of an immune response 

25 against such antigens has not been shown to be therapeutically beneficial. 

Accordingly, there is a need in the art for improved methods for 

^5 identifying ovarian tumor antigens and for using such antigens in the therapy of ovarian 

cancer. The present invention fulfills these needs and further provides other related 

advantages. 
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SUMMARY OF THE INVENTION 

Briefly staled, this invention provides compositions and methods for the 
therapy of cancer, such as ovarian cancer. In one aspect, ti^c present invention provides 
polypeptides comprising an immunogenic portion of an ovarian carcinoma protein, or a 

5 variant thereof that differs in one or more substitutions, deletions, additions and/or 
insertions such that the, ability of the variant to react with ovarian carcinoma protein- 
specific antisera is not substantially diminished. Within certain embodiments, the 
ovarian carcinoma protein comprises a sequence that- is encoded by a polynucleotide 
sequence selected from the group consisting of SEQ ID NOs;l-8I, 313-331, 359, 366, 

0 379, 385-387, 391 and complements of such polynucleotides. 

The present invention further provides polynucleotides that encode a 
polypeptide as described above or a portion thereof expression vectors comprising such 
polynucleotides and hos.t ceils transformed or transfected with such expression vectors. 

Within . other-aspects, the present, invention provides -pharmaceutical 

5 compositions and. .:yap.cines. . . Pharmaceutical, compositions may- comprise a 
physiologically acceptable carrier or excipient in combination with one or more of: (i) a 
polypeptide . comprising an; immunogenic portion of an ovarian, carcinoma protein, or a 
variant thereof that-.differSi in^ one or more substitutions,, deletions, additions and/or 
insertions such that the abilhy of the variant to react with ovarian carcinoma protein- 

0 specific antisera is not substantially diminished, wherein. the ovarian carcinoma protein 
comprises an amino acid sequence encoded by a polynucleotide that comprises a 
sequence recited in any one of SEQ ID N0s:]-8I. 313-331, 359, 366, 379. 385-387 or 
391; (ii) a polynucleotide encoding such a. polypeptide; (iii) . an antibody that 
specifically binds tp; such. a. pplypeptide; (iv) an antigen-presenting, eel I that expresses 

5 such a polypeptide and/p,r;i(y) a T cell that specifically reacts \yith such a polypeptide. 
Vaccines may comprise- a :no^n-specific immune response enliancer , in combination with 
one or more of; (i) a polypeptide comprising an immunogenic . portion of an ovarian 
carcinoma protein, .or. a; variant thereof that differs in one or more substitutions, 
deletions, additions and/or insertions such that the ability of the variant to react with 

0 ovarian carcinoma protein-specific antisera is not substantially diminished,, wherein the 
ovarian carcinoma protein^ comprises an amino acid sequence: encoded by a 
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polynucleotide thai compri5es a sequence recited in any one of SEQ ID N0s:l-8K 313- 
331, 359j 366, 379.385^387. or'391; (ii) a polynucleotide. encoding such a polypeptide; 
(iii) an anti-idiotypic antibody that is specifically bound by an antibody that specifically 
binds to such a polypeptide; (iv) an anligen-presenting cell that expresses such a 
5 polypeptide and/or (.v) a .T cell that specifically reacts with such a polypeptide. 

The; present/invention further provides, in other aspects, fusion proteins 
that comprise at least one polypeptide as described above, as well as polynucleotides 
encoding such fusion proteins. 

Within related aspects, pharmaceudcal compositions comprising a fusion 
10 protein or polynucleotide encoding a fusion protein in combination wiXh a 
2Q physiologically acceptable, carrier are provided. 

Vaccines are" further provided, within other aspects* comprising a fusion 
protein or polymicleo.tide encoding a fusion protein in combination wath a non-specific 
immune response enhancert 

25 

!5 Within, furthei; aspects, the present invention provides methods for 

inhibiting the development - of a cancer in a patient, comprising administering to a 
patient a pharmaceutical composition or vaccine as recited above. 

The present; invention further provides, within other aspects, methods for 
stimulating and/or expanding T cells, comprising contacting T cells with (a) a 

20 polypeptide comprising an immunogenic portion of an ovarian carcinoma protein, or a 
variant thereof that differ^ in one or more substitutions, deletions, additions and/or 

35 

insertions such that the. ability of the variant to react with ovarian carcinoma protein- 
specific antisera is not substantially diminished, wherein the ovarian carcinoma protein 
comprises an amino, .acijij,. sequence encoded by , a .polynucleotide that comprises a 
40 25 sequence recited in ;any::0ne . of SEQ ID NOs:l-3,?7. ,o,r 391;-,(b) a polynucleotide 

encoding such a poly pepiide .and/or (c) an antigen presenting cell that expresses such a 
polypeptide under conditions and for a time sufficient to permit the stimulation and/or 
expansion of T cells ; . . Such polypeptide, polynucleotide and/'or. antigen presenting 
cell(s) may be present . vyithin a pharmaceutical composition or vaccine, for use in 
30 stimulating and/or expanding T cells in a mammal. 
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^ Within , other aspects, the present invention provides methods tor 

inhibiting the development of ovarian cancer in a patient comprising administering to a 
patient T cells prepared as described above. 

Within. ifurther aspects, the present invention provides methods for 
5 inhibiting the deyelopment.of ovarian cancer in a patient, comprising the steps of: (a) 
incubating CD4+ and/or CDS"^ T ceils isolated from a patient with one or more of; (i) a 
polypeptide comprising an. immunogenic portion of an ovarian carcinoma protein, or a 

15 

variant thereof that differs in one or more substitutions, deletions, additions and/or 
insertions such that the ability of the variant to react with ovarian carcinoma protein- 
10 specific imtisera is not substantially diminished, wherein the ovarian carcinoma protein 
20 comprises an amino acid sequence encoded by a polynucleotide . that comprises a 

sequence recited in -E^ny- , one of SEQ ID NOs: 1-387 or 39,1;. (ii) a polynucleotide 
encoding such -a poiypeplide;, or (iii) an antigen-presenting cell that expresses such a 
polypeptide; such.i:that;X cells .proliferate; and (b). administering, to the, patient an 

25 

15 effective amount of th^vproliferated T cells., and thereby inhibiting the development of 
ovarian cancer in,, the, patient. The proliferated cells may be cloned, prior to 
administration to the patient. 

30 The present invention also provides,, within other aspects, methods for 

identifying secreted;, tumor antigens. Such methods comprise the steps of: (a) 
20 implanting tumor .Qells in .an immunodeficient mammal; (b) obtaining serum from the 
immunodeficient mammal atter a time sufficient to permit secretion of tumor antigens 

35 

into the serum; (c) .immunizing an immunocompetent maromal with the serum; (d) 
obtaining antiserum^ from the immunocompetent mammal; and (e) screening a tumor 
expression library ^yjth .th^ , antiseriim, and . therefrom identifying a secreted tumor 
40 25 antigen. A preferred, rjiethod for identifying a secreted ovarian carcinoma antigen 

comprises the steps of: (a) implanting ovarian carcinoma cells in a SCID mouse; (b) 
obtaining serum from, the SCID mouse after a time sufficient to permit secretion of 
ovarian carcinoma -antigensvinto the serum; (c) immunizing an immunocompetent 
mouse with the sepum|.(d) obtaining antiserum from the immunocompetent mouse; and 
30 (e) screening an ovarian cjarcinoma expression librar\' with the antiserum, and therefrom 
identifying a secreted- ovarian carcinoma antigen.. 
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These and other aspects of the present invention will become apparent 
upon reference to the .following detailed description and attached drawings. All 
references disclosed h^ein . are hereby incorporated by reference in their entirety as if 
each was incorporated individually. 

5 BRIEF DESCRJPTIpN OF THE DRAWINGS 

Figures lA-lS {SEQ ID N0s:l-71) depict partial sequences of 
polynucleotides encoding representative secreted ovarian carcinoma antigens. 

Figures 2A-2C depict full insert sequences for three of the clones of 
Figure L Figure 2 A shows the sequence designated 07E (11731; SEQ ID NO:72), 
10 Figure 2B shows the sequence designated 09E (1 1785; SEQ ID NO:73) and Figure 2C 
shows the sequence designated 08E (13695; SEQ ID NO:74). 

Figure . 3 presents results of microarray expression analysis of the ovarian 
carcinoma sequeiice designated 08 E. 

Figure 4 presents a panial sequence of a polynucleotide (designated 3g; 
15 SEQ ID NO: 75) encoding an ovarian carcinoma sequence that is a splice fiision 
between the human T-cell leukemia virus type I oncoprotein- TAX and osteonectin. 

Figure 5 presents the ovarian carcinoma polynucleotide designated 3f 
(SEQ IDNO:76), 

Figure 6; presents the ovarian carcinoma polynucleotide designated 6b 
20 (SEQIDNO:77). . 

Figures .7 A„;iir>d 7B present the ovarian carcinoma polynucleotides 
designated 8e (SEQ ID NO:78) and 8h (SEQ ID NO:79). 

Figure. 8. presents the ovarian carcinoma polynucleotide designated 12c 
(SEQ ID NO:80). 

25 Figure 9._presents the ovarian carcinoma .polynucleotide designated 12h 

(SEQ1DN0:81), 

Figure 10, depicts results of microarray expression analysis of the ovarian 
carcinoma sequence designated 3f. 

Figure 1.1, depicts results of microarray expression analysis of the ovarian 
30 carcinoma sequence designated 6b. 
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Figure 12 depicts results of niicroarray expression analysis of the ovarian 
carcinoma sequence designated 8e. 

Figure 13 depicts results of microarray expression analysis of the ovarian 
carcinoma sequence designated 12c. 
5 Figure: 14;depicls results of microarray expression analysis of the ovarian 

carcinoma sequence designated 12h. 

Figures 15A-15EEE depict partial sequences of additional 
polynucleotides encoding representative secreted ovarian carcinoma antigens (SEQ ID 
NOs:S2-310). 

10 Figure 16 is a diagram illustrating the location of various partial 08E 

sequences within the full length sequence. 



DETAILED DESCRIPTION, OF THE INVENTION 

As . noted above, the present invention is generally directed to 
25 compositions and methods^ tor the therapy of cancer, such i\s ovarian cancer. The 

15 compositions described herein may include immunogenic polypeptides, polynucleotides 
encoding such polypeptides, binding agents such as antibodies that bind to a 
polypeptide, antigen presenting ceils (APCs) ^ind/or immune system cells {e.g., T cells). 

30 

Polypeptides of the present invention generally comprise at least an 
immunogenic portion of an ovarian carcinoma protein or a variant thereof. Certain 

20 ovarian carcinoma proteins have been ideniified using an immunoassay technique, and 
35 are referred to herein as ovarian carcinoma antigens. An "ovarian carcinoma antigen" is 

a protein that is expressed by ovariiin tumor cells (preferably human cells) at a level that 
is at least two fold higher than the level in normal ovarian cells. Certain ovarian 
carcinoma antigens react detectably (within an immunoassay, such as an ELISA or 

25 Western blot) with antisera generated against scrum from an immunodeficient animal 
implanted with a human ovarian tumor. Such ovarian carcinoma antigens are shed or 
secreted from an ovarian tumor into the sera of the immunodeficient animal. 
Accordingly, certain ovarian carcinoma antigens provided herein are secreted antigens. 
Certain nucleic acid sequences of the subject invention generally comprise a ON A or 
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KNA iiequence that encodes all or a portion of such a polypeptide, or that is 
complementary- to such a sequence. 

The present invention further provides ovarian carcinoma sequences that 
are identified using techniques to evaluate altered expression within an ovarian tumor. 

5 Such sequences may be polynucleotide or protein sequences. Ovarian carcinoma 
sequences are generally expressed in an ovarian tumor at a level that is at least two fold, 
and preferably at least five fold, greater than the level of expression in normal ovarian 
tissue, as determined using a representative assay provided herein. Certain partial 
ovarian carcinoma polynucleotide sequences are presented herein. Proteins encoded by 

0 genes comprising such polynucleotide sequences (or complements thereof) are also 
considered ovarian carcinoma proteins. 

Antibodies are generally immune system proteins, or antigen-binding 
fragments thereof that are capable of binding to at least a portion of an ovarian 
carcinoma polypeptide-. as. described herein. T cells that may be employed. within the 

5 compositions provided herein are generally T cells {e.g.. CD4* and/or CDS') that are 
specific for such a polypeptide. Certain methods described herein further employ 
antigen-presenting cells (such as dendritic cells or macrophages) that express an ovarian 
carcinoma polypeptide as provided herein. 

0 Ovarian Carcinoma Polynucleotides 

Any polynucleotide that encodes an ovarian carcinoma protein or a 
portion or other variant thereof as described herein is encompassed by the present 
invention. Preferred polynucleotides comprise at least 15 consecutive nucleotides, 
preferably at least 30 .consecutive nucleotides, and more preferably at least 45 

5 consecutive nucleotides, that encode a portion of an ovarian carcinoma protein. More 
preferably, a polynucleotide encodes an inmiunogenic portion of an ovarian carcinoma 
protein, such as an ovarian carcinoma antigen. Polynucleotides complementary to any 
such sequences are also;encompassed by the present invention. Polynucleotides may be 
single-stranded (coding or antisense) or double-stranded, and may be DNA (genomic, 

0 cDNA or synthetic) or UNA molecules. Additional coding or non-coding sequences 
may, but need not, be, present within a polynucleotide of the present invention, and a 
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polynucleotide may, but need not, be linked to other molecules and/or support 
materials. 

Polynucleotides may comprise a native sequence (/>.. an endogenous 
sequence tliat encodes an ovarian ciircinoma protein or a portion thereoO or may 
5 comprise a variant of such a sequence. Polynucleotide variants may contain one or 
more substitutions, additions, deletions and/or insertions such that the immunogenicity 
of the encoded polypeptide is not diminished, relative to a native ovarian carcinoma 
protein. The effect on the immunogenicity of the encoded polypeptide may generally 
be assessed as described herein. Variants preferably exhibit at least about 70% identity, 
10 more preferably at least about 80% identity and most preferably at least about 90% 
identity to a polynucleotide sequence that encodes a native ovarian carcinoma protein or 
a portion thereof. 

The percent identity for two polynucleotide or polypeptide sequences 
may be readily determined by comparing sequences using computer algorithms well 
15 known to those of ordinary skill in the art, such as Megalign, using default parameters. 
Comparisons between two sequences are typically perfonned by comparing the 
sequences over a comparison window to identify and compare local regions of sequence 
similarity. A "comparison window" as used herein, refers to a segment of at least about 
20 contiguous positions, usually 30 to about 75, or 40 to about 50, in which a sequence 
20 may be compared to a reference sequence of the same number of contiguous positions 
after the two sequences are optimally aligned. Optimal aligrunent of sequences for 

35 

comparison may be conducted, for example, using the Megalign program in the 
Lasergene suite of biqinformatics software (DNASTAR, inc., Madison, WI), using 
default parameters; Preferably, the percentage of sequence identity is determined by 
25 comparing two optimally aligned sequences over a window of comparison of at least 20 
positions, wherein the portion of the polynucleotide or polypeptide sequence in the 
window may comprise additions or deletions [i.e., gaps) of 20 % or less, usually 5 to 15 
%, or 10 to 12%, relative tOr-the reference sequence (which does not contain additions or 

45 

deletions). The percent .identity may be calculated by determining the number of 
30 positions at which the identical nucleic acid bases or amino acid residue occurs in both 
sequences to yield the number of matched positions, dividing the ntimber of matched 
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positions by the total number of positions in the reference sequence [i.e., the window 
size) and muhiplying .the results by 100 to yield ihe percentage of sequence identity. 

Variants , niay also, or alternatively, be substantially homologous to a 
native gene, or a portion, or complement thereof Such polynucleotide variants arQ 
5 capable of hybridizing, under moderately stringent conditions to a naturally occurring 
DNA sequence encoding . a native ovarian carcinoma protein (or a complementary 
sequence). Suitable moderately stringent conditions include prewashing in a solution of 
5 X SSC, 0.5% SDS, 1.0 mM EDTA (pH 8.0); hybridizing at 50'^C-65°C, 5 X SSC, 
overnight; followed by washing twice at 65°C for 20 minutes with each of 2X, 0.5X and 
10 0.2X SSC containing 0.1% SDS. 
2Q *t will be appreciated by those of ordinary skill in the art that, as a result 

of the degeneracy of the- genetic code, there are many nucleotide sequences that encode 
a polypeptide as described herein. Some of these polynucleotides bear minimal 
homology to the nucleotide sequence of any native gene. Nonetheless, polynucleotides 

25 

15 that var\' due to differervces in codon usage arc specifically contemplated by the present 
invention. Further, alleles of the genes comprising the polynucleotide sequences 
provided herein are within the scope of the present invention. Alleles are endogenous 
20 genes that are altered as a result of one or more mutations, such as deletions, additions 

and/or substitutions of nucleotides. The resulting mRNA and protein may, but need 
20 not, have an altered structure or fiinction. Alleles may be identified using standard 
techniques (such as hybridization, amplification and/or database sequence comparison). 

35 

Polynucleotides may be prepared using any of a variety of techniques. 
For example, an ovarian^ carcinoma polynucleotide may be identified, as described in 
more detail below, by. screening a late passage ovarian tumor expression library with 
40 25 antisera generated against sera of immunocompetent mice after injection of such mice 

with sera from SCIp. rnice implanted with late passage ovarian tumors. Ovarian 
carcinoma polynucleotides may also be identified using any of a variety of techniques 
designed to evaluate, differential gene expression. Alternatively, polynucleotides may 
be amplified from cDNA prepared from ovarian tumor cells. Such polynucleotides may 
30 be amplified via polymerase chain reaction (PGR). For this approach, sequence-specific 
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primers may be designed based on the sequences provided herein, and may be 
purchased or synthesized. 

An amplified portion may be used to isolate a fiill length gene from a 
suitable library (e,^., an ovarian carcinoma cDNA library) using well known techniques, 
5 Within such techniques, a. library (cDNA or genomic) is screened using one or more 
polynucleotide probes or primers suitable for amphfication. Preferably, a library is 
size-selected to include larger molecules. Random primed libraries may also be 
preferred for identifying 5' and upstream regions of genes. Genomic libraries are 
preferred for obtaining introns and extending 5' sequences. 

For hybridization techniques, a partial sequence may be labeled (e.g., by 
nick-translation or end-iabeling with ^^P) using well known techniques. A bacterial or 
bacteriophage library , is then screened by hybridizing fillers containing denatured 
bacterial colonies (or lawns containing phage plaques) with the labeled probe (see 
Sambrook et al., Molecular. Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratories, Cold Spring Harbor, NY, 1989). Hybridizing colonies or plaques are 
selected and expanded, and the DNA is isolated for tbrther analysis. cDNA clones may 
be analyzed to determine the amount of additional sequence by, for example, PCR using 
a primer from the partial sequence and a primer from the vector. Restriction maps and 
partial sequences may be, generated to identify one or more overlapping clones. The 
complete sequence > may then be determined using standard techniques, which may 
involve generating a series of deletion clones. The resulting overlapping sequences are 
then assembled into a single contiguoas sequence. A full length cDNA molecule can be 
generated by ligating suitable fragments, using well known techniques. 

Alternatively, there are numerous amplification techniques for obtaining 
a full length coding sequence from a partial cDNA sequence. Within such techniques, 
amplification is generally, performed via PCR. Any of a variety of commercially 
available kits may be used to perform the amplification step. Primers may be designed 
using, for example,, software well known in the art. Primers are preferably 22-30 
nucleotides in length, have a GO content of at least 50% and anneal to the target 
sequence at temperatures ,of about 68°C to 72''C. The amplified region may be 
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sequenced as described above, and overlapping sequences assembled into a contiguous 
sequence. 

One such amplification technique is inverse PCR {see Trigiia et al., Nucl. 
Acids Res. /(5:8186, 1988), which uses restriction enzymes to generate a fragment in the 
5 known region of the gene. The fragment is then circularized by intramolecular ligation 
and used as a template for PCR with divergent primers derived from the known region. 
Within an alternative approach, sequences adjacent to a partial sequence may be 
retrieved by amplification with a primer to a linker sequence and a primer specific to a 
known region. The amplified sequences are typically subjected to a second round of 
10 amplification with the same linker primer and a second primer specific to the known 
region. A variation on this procedure, which employs two primers that initiate 
extension in opposite directions from the known sequence, is described in WO 
96/38591. Additional, techniques include capture PCR (Lagerstrom et al.. FCR Methods 
Applic. /;1 1 1-19, 1991);and walking PCR (Parker et al., Nucl Acids. Res. 79:3055-60, 
15 1991). Other methods employing amplification may also be employed to obtain a full 
length cDNA sequence. 

In certain instances, it is possible to obtain a full length cDNA sequence 
by analysis of sequences ^provided in an expressed sequence tag (EST) database, such as 
that available from GenBank. Searches for overlapping ESTs may generally be 
20 performed using well known programs {e.g., NCBl BLAST searches), and such ESTs 
may be used to generate a contiguous full length sequence. 

Certain nucleic acid sequences of cDN A molecules encoding portions of 
ovarian carcinoma antigens are provided in Figures lA-lS (SEQ ID N0S:1 to 71) and 
Figures 15A to 15EEE (SEQ ID NOs:82 to 310). The sequences provided in Figures 
25 lA-lS appear to be novel-. For sequences in Figures 15A-15EEE, database searches 
revealed matches having substantial identity. These polynucleotides were isolated by 
serological screening of an ovarian tumor cDNA expression library, using a technique 
designed to identify^ secreted tumor antigens. Briefly, a late passage ovarian tumor 
expression library, was prepared from a SCID-derived human ovarian tumor (OV9334) 
30 in the vector ^.-screen - (Novagen). The sera used for screening were obtained by 
injecting immunocompetent mice with sera from SCID mice implanted with one late 
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passage ovarian Uimors. This technique permits the identification of cDNA molecules 
thai encode immunogenic. ponions of secreted tumor antigens. 

The polynucleotides recited herein, as weii as full length polynucleotides 
comprising such sequences, other portions of such full length polynucleotides, and 

5 sequences complementary to all or a portion of such full length molecules, arc 
specifically encompassed, by the present invention. It will be apparent to those of 
ordinar>' skill in the art that this technique can also be applied to the identification of 
antigens that are secreted from other types of tumors. 

Other nucleic acid sequences of cDNA molecules encoding portions of 

0 ovarian carcinoma proteins are provided in Figures 4-9 (SEQ ID NOs:75-81), as well as 
SEQ ID N0s:3 13-384. These sequences were identified by screening a microarray of 
cDNAs for tumor-associated expression (i.e., expression that is at least five fold greater 
in an ovarian tumor than in normal ovarian tissue, as determined using a representative 
assay provided herein). - Such screens were performed using a Synteni microarray (Palo 

5 Alto, CA) according to the manufacturer's instructions (and essentially as described by 
Schena et al., Proc. Natl. Acad Sci. USA 95:10614-10619, 1996 and Heller el al., Proc. 
Natl. Acad ScL USA 94:2150-2155, 1997). SEQ ID N0s:311 and 391 provide fnll 
length sequences incorporating certain of these nucleic acid sequences. 

Any of a variety of well known techniques may be used to evaluate 

0 tumor-associated expression of a cDNA. For example, hybridization techniques using 
labeled polynucleotide probes may be employed. Alternatively, nr in addition, 
amplification techniques such as real-time PGR may be used (see Gibson et al.. Genome 
Research (5:995-1001 ,. -199,6; Heid et al.. Genome Research (5:986-994, 1996). Real- 
time PGR is a technique that evaluates the level of PGR product accumulation during 

5 amplification. Tliis- technique permits quantitative evaluation of mRNA levels in 
multiple samples. Briefly, mRNA is extracted from tumor and normal tissue and cDNA 
is prepared using standard techniques. Real-time PGR may be performed, for example, 
using a Perkin Elmer/Applied Biosystems (Foster Gity, CA) 7700 Prism instrument. 
Matching primers and fluorescent probes may be designed for genes of interest using, 

0 for example, the primer express program provided by Perkin Elmer/Applied Biosystems 
(Foster Gity, CA). Optimal concentrations of primers and probes may be initially 
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deiemiined by those of ordinary skill in the art, and control (e.g., (5-actin) primers and 
probes may be obtained commercially from, for example, Perkin Elmer/Applied 
Biosystems (Foster City,. CA). To quantitate the amount of specific RNA in a sample, a 
standard curve is generated alongside using a plasmid containing the gene of interest. 
5 Standard cur\'es may be generated using the Ct values determined in the real-time PGR, 
which are related to the initial cDNA concentration used in the assay. Standard 
dilutions ranging from 10-10^ copies of the gene of interest are generally sufficient. In 
addition, a standard curve is generated for the control sequence. This permits 
standardization of initial RNA content of a tissue sample to the amount of control for 
10 comparison purposes. 

2Q Polynucleotide variants may generally be prepared by any method 

known in the art. including chemical synthesis by, . for example, solid phase 
phosphoramidite chemical synthesis. Modifications in a polynucleotide sequence may 
also be introduced using standard mutagenesis techniques, such as oligonucleotide- 

25 

15 directed site-specific ■ mutagenesis [see Adeiman et 3.\., . DNA 2;I83, 1983). 
Alternatively, RNA molecules may be generated by in vitro or in vivo transcription of 
DNA sequences encoding an ovarian carcinoma antigen, or portion thereof, provided 
2Q that the DNA is incorporated into a vector with a suitable RNA polymerase promoter 

(such as T7 or SP6). Cenain portions may be used to prepare an encoded polypeptide, 
20 as described herein. In addition, or alternatively, a portion may be administered to a 
patient such thai the encoded polypeptide is generated in vivo, 

35 

A portion ot ;a sequence complementary to a coding sequence {i.e., an 
antisensc polynucleotide) may also be used as a probe or to modulate gene expression. 
cDNA constructs that, can be transcribed into antisense RNA may also be introduced 
40 25 into cells or tissues to . facilitate the production of antisense RNA. An antisense 

polynucleotide may be used, as described herein, to inhibit expression of an ovarian 
carcinoma protein. Antisense technology can be used to control gene expression 
through triple-helix formation, which compromises the ability of the double helix to 

45 

open sufficiently for. the; binding of polymerases, transcription factors or regulatory 
30 molecules (see Gee et al.. In Huber and Carr. Molecular and Immunologic Approaches, 
Futura Publishing Co.,(Mt. Kisco, NY; 1994). Alternatively, an antisense molecule 
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may be designed lo hybridize with a control region of a gene {e.g., promoter, enhancer 
or transcription initiation site), and block transcription of the gene; or to block 
translation by inhibiting binding of a transcript to ribosomes. 

Any polynucleotide may be further modified to increase stability in vivo. 
5 Possible modifications include, but are not limited to, the addition of flanking 
sequences at the 5' and/or 3' ends; the use of phosphoroihioate or 2' 0-methyl rather 
than phosphodiesterase linkages in the backbone; and/or the inclusion of nontraditional 
bases such as inosine, queosine and wybutosine, as well as acetyl- methyl-, thio- and 
other modified forms of adenine, cytidine» guanine, thymine and uridine. 
10 Nucleotide sequences as described herein may be joined lo a variety of 

other nucleotide sequences using established recombinant DNA techniques. For 
example, a polynucleotide may be cloned into any of a variety of cloning vectors, 
including plasmids, phagemids, lambda phage derivatives and cosmids. Vectors of 
particular interest include, expression vectors, replication vectors, probe generation 
15 vectors and sequencing vectors. In general, a vector will contain an origin of replication 
functional in at least pne organism, convenient restriction endonuclease sites and one or 
more selectable markers. Other elements will depend upon the desired use, and will be 
apparent to those of ordincvry skill in the art. 

Within certain embodiments, polynucleotides may be formulated so as lo 
20 permit entry into a cell of a mammal, and expression therein. Such formulations are 
particularly useful for therapeutic purposes, as described below. Those of ordinary skill 

35 

in the art will appreciate -that there are many ways to achieve expression of a 
polynucleotide in a target cell, and any suitable method may be employed. For 
example, a polynucleotide may be incorporated into a viral vector such as, but not 
4Q 25 limited to, adenovirus, adeno-associaled virus, retrovirus, or vaccinia or other pox virus 

{e.g., avian pox virus). Techniques for incorporating DNA into such vectors are well 
known lo those of ordinary skill in the art. A retroviral vector may additionally transfer 
or incorporate a gene for a selectable marker (to aid in the identification or selection of 
transduced cells) and/or a targeting moiety, such as a gene that encodes a ligand for a 
30 receptor on a specific target cell, to render the vector target specific. Targeting may 
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also be accomplished using an antibody, by methods known to those of ordinary skill in 
the art. 

Other formulations for therapeutic purposes include colloidal dispersion 
systems, such as macromolecule complexes, nanocapsules, microspheres, beads, and 
5 lipid-based systems including oil-in-water emulsions, micelles, mixed micelles, and 
liposomes. A preferred colloidal system for use as a delivery vehicle in vitro and in 
vivo is a liposome (i.e., an artificial membrane vesicle). The preparation and use of 
such systems is well known in the art. 

[0 Ovarian Carcinoma Polypeptides 

Within the context of the present invention, polypeptides may comprise 
at lca.st an immunogenic portion of an ovarian carcinoma protein or a variant thereof, as 
described herein.. As noted above, certain ovarian carcinoma proteins are ovarian 
carcinoma antigens . that are expressed by ovarian tumor cells and react detectably 

15 within an immunoassay (such as an ELISA) with antisera generated against scrum from 
an immunodeficient animal implanted with an ovarian tumor. Other ovarian carcinoma 
proteins are encoded by ovarian carcinoma polynucleotides recited herein. Polypeptides 
as described herein may be of any length. Additional sequences derived from the native 
protein and'or heterologous sequences may be present, and such sequences may (but 

20 need not) possess fiirther immunogenic or antigenic properties. 

An "immunogenic portion."' as used herein is a portion of an antigen that 
is recognized (/.^., -speeifically bound) by a B-cell and/or l"-ccli surface antigen 
receptor. Such immunogenic portions generally comprise at least 5 amino acid 
residues, more preferably, .at least 10, and still more preferably at least 20 amino acid 

25 residues of an ovarian c^cinoma protein or a variant thereof. Preferred immunogenic 
portions are encoded by , cDNA molecules isolated as described herein. Further 
immunogenic portions may generally be identified using well known techniques, such 
as those summarized in Paul. Fundamental Immunology, 3rd ed., 243-247 (Raven Press, 
1993) and references cited therein. Such techniques include screening polypeptides for 

30 the ability to react .with ovarian carcinoma protein-specific antibodies, anlisera and/or 
T-ceil lines or clones. As used herein, antisera and antibodies are "ovarian carcinoma 
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protein-specific" if they specifically bind to an ovarian carcinoma protein (i.e., they 
react with the ovarian carcinoma protein in an ELISA or other immunoassay, and do not 
react detectably with unrelated proteins). Such antisera, antibodies and T cells may be 
prepared as described herein, and using well known techniques. An immunogenic 
5 portion of a native ovarian carcinoma protein is a portion, that reacts with such antisera, 
antibodies and/or T-cells at a , level that is not substantially less than the reactivity of the 
full length polypeptide (e.g,, in an ELISA and/or T-cell reactivity assay). Such 
immunogenic portions may react within such assays at a level that is similar to or 
greater than the reactivity of the full length protein. Such screens may generally be 
10 performed using methods well knovsTt to those of ordinary skill in tiie art, such as those 
2Q described in Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor 

Laboratory, 1988. For.example, a polypeptide may be immobilized on a solid support 
and contacted with patient sera to allow binding of antibodies within the sera to the 
immobilized polypeptide. -.- Unbound sera may then be removed and hound antibodies 
15 detected using, for example, ''^I-labeled Protein A. 

As noted above, a composition may comprise a variant of a native 
ovarian carcinoma protein. A polypeptide 'Variant," as used herein, is a polypeptide 
that differs from a native ovarian carcinoma protein in one or more substitutions, 
deletions, additions and/or insertions, such that the immunogenicity of the polypeptide 
20 is not substantially diminished. In other words, the ability of a variant to react with 
ovarian carcinoma protein-specific antisera may be enhanced or unchanged, relative to 

35 

the native ovarian carcinoma protein, or may be diminished by less than 50%, and 
preferably less than 20%, relative to the native ovarian carcinoma protein. Such 
variants may generally, be identified by modifying one of the above polypeptide 
40 25 sequences and evaluating the reactivity of the modified polypeptide with ovarian 

carcinoma protein-specific antibodies or antisera as described herein. Preferred variants 
include those in which^one or more portions, such as an N-terminal leader sequence or 
transmembrane domain, have been removed. Other preferred variants include variants 
in which a small portion (e.g., 1-30 amino acids, preferably 5-15 amino acids) has been 
30 removed from the N- and/or C -terminal of the mature protein. 
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Polypeptide variants preferabl)' exhibit at least about 70%, more 
preferably at least about 90% and most preferably at least about 95% identity to the 
native polypeptide. Preferably, a variant contains conservative substitutions. A 
"conservative substitution" is one in which an amino acid is substituted for another 
5 amino acid that has .similar properties, such that one skilled in the art of peptide 
chemistr>' would expect the secondary structure and hydropathic nature of the 
polypeptide to be substantially unchanged. Amino acid substitutions may generally be 
made on the basis of similarity in polarity, charge, solubility, hydrophobicily, 
hydrophiiicity and/or the amphipathic nature of the residues. For example, negatively 
0 charged amino acids include aspartic acid and glutamic acid; positively charged amino 
acids include lysine and arginine; and amino acids with uncharged pokir head groups 
having similar hydrophiiicity values include leucine, isuleucine and valine; glycine and 
alanine; asparagine and glutamine; and serine, threonine, phenylalanine and tyrosine. 
Other groups of araino-.acids that may represent conservative changes include: (1) ala, 
5 pro, gly, glu, asp, gin, asn, ser, thr; (2) cys, ser, tyr, ihr; (3) val, ile, leu. met. ala, phe; 
(4) lys, arg, his; and (5) phe, tyr, trp, his. A variant may also, or alternatively, contain 
nonconservative changes.' Variants may also (or alternatively) be modified by, for 
example, the deletion or addition of amino acids that have minimal influence on the 
immunogenicity, secondary structure and hydropathic nature of the polypeptide. 

As noted above, polypeptides may comprise a signal (or leader) 
sequence at the N-xerniinaf end of the protein which co-translationally or post- 
translationally directs-transfer of the protein. The polypeptide may also be conjugated 
to a linker or other sequence for ease of synthesis, purification or identification of the 
polypeptide (e.g., poly-tlis), or to enhance binding of the polypeptide to a solid support. 
For example, a polypeptide may be conjugated to an immunoglobulin Fc region. 

Polypeptides may be prepared using any of a variety of well known 
techniques. Recombinant polypeptides encoded by DNA sequences as described above 
may be readily prepared from tlie DNA sequences using any of a variety of expression 
vectors known to those of ordinary skill in the art. Expression may be achieved in any 
appropriate host cell that has been transformed or U-ansfected with an expression vector 
containing a DNA inplecule that encodes a recombinant polypeptide. Suitable host 
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cells include prokaryotes, yeast and higher eukaryotic cells. Preferably, the host cells 
employed are E. coli, , yeast or a mammalian cell line such as COS or CHO. 
Supematanis from suitable host/vector systems which secrete recombinant protein or 
polypeptide into culture media may be first concentrated using a'commercially available 
5 filter. Following conceritration, the concentrate may be applied to a suitable 
purification matrix such us .an affinity matrix or an ion exchange resin. Finally, one or 
more reverse phase HPLC steps can be employed to f\uther purify a recombinant 
polypeptide. 

Portions and other variants having fewer than about 1 00 amino acids, 
0 and generally fewer than about 50 amino acids, may also be generated by synthetic 
means, using techniques well known to those of ordinary skill in the art. For example, 
such polypeptides may be synthesized using any of the conmiercially available solid- 
phase techniques, suck as the Merrifield solid-phase synthesis method, where amino 
acids are sequentially-, added to a growing amino acid chain. See Merrifield, J. Am. 
5 Chem. Soc. (?5:2 149-2 146, 1963. Equipment for automated synthesis of polypeptides is 
commercially available from suppliers such as Applied BioSystems, Inc. (Foster City, 
CA), and may be operated according to the manufacturer's instructions. 

Within certain specific embodiments, a polypeptide may be a fusion 
protein that comprises multiple polypeptides as described hereinv or that comprises one 
polypeptide as described . herein and a known tumor antigen, such as an ovarian 
carcinoma protein or-a variant of such a protein. A fusion partner may, for example, 
assist in providing ! helper epitopes (an immunological fusion partner), preferably T 
helper epitopes recognized by humans, or may assist in expressing the protein (an 
expression enhancer) at , higher yields than the native recombinant protein. Certain 
preferred fusion partners are both immunological and expression enhancing fusion 
partners. Other fusion, panners may be selected so as to increase the solubility of the 
protein or to enable the protein to be targeted to desired intracellular compartments. 
Still further fusion partners include affinity tags, which facilitate purification of the 
protein. 

Fusion proteins may generally be prepared using standard techniques, 
including chemical conjugation. Preferably, a fusion protein is expressed as a 
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rccombinam protein, allowing the produciion of increased levels, relative to a non-fused 
protein, in an expression. system. Briefly, DNA sequences encoding the polypeptide 
components may be. assembled separately, and ligated into an appropriate expression 
vector. The 3' end. of the DNA sequence encoding one polypeptide component is 
5 ligated, with or withpiit a. peptide linker, to the 5' end of a DNA sequence encoding the 
second polypeptide component, so that the reading frames of the sequences are in phase. 
This permits translation into a single fusion protein that retains the biological activity of 
both component polypeptides. 

A peptide linker sequence may be employed to separate the first and the 
10 second polypeptide components by a distance sufficient to ensure that each polypeptide 
2Q folds into its secondar>' and tertiary structures. Such a peptide linker sequence is 

incorporated into. the fusion protein using standard techniques well known in the art. 
Suitable peptide linker • sequences may be chosen based on the following factors: 
(1) their ability to adopt a flexible extended conformation; (2) their, inability to adopt a 
15 secondary structure that^could interact with functional epitopes on the first and second 
polypeptides; and (3) the-lack of hydrophobic or charged residues that might react with 
the polypeptide functional, epitopes. Preferred peptide linker sequences contain Giy, 
2Q Asn and Ser residues.- Otlier near neutral amino acids, such as Thr and Ala may also be 

used in the linker sequence. .Amino acid sequences which may be usefully employed as 
20 linkers include those disclosed in Maratea et al.. Gene 40:39-46, 1985: Murphy etal., 
Froc. Nad. Acad to", ■ /7.S/( 6^ J: 8258-8262, 1986; U.S. Patent No. 4,935,233 and U.S. 

35 

Patent No. 4,751,18Q. The linker sequence may generally be from 1 to about 50 amino 
acids in length. Linker sequences are not required when the first and second 
polypeptides have non-essential N-terminal amino acid regions that can be used to 
25 separate the functional dornains and prevent steric interference. 

The ligated.. DNA sequences are operably linked to suitable 
transcriptional or translationai regulatory elements. The regulator}' elements 
responsible for expression of DNA are located only 5' to the DNA sequence encoding 

45 

the first polypeptides.; . Similarly, stop codons required to end translation and 
30 transcription termination signals are only present 3' to the DNA sequence encoding the 
second polypeptide.; 
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Fusion proteins are also provided that comprise a polypeptide of the 
present invention together ' v^'ith an unrelated immunogenic protein. Preferably the 
immunogenic protein is capable of eliciting a recall response. Examples of such 
proteins include tetanus, tuberculosis and hepatitis proteins (see, for example, Sloute 
5 ei ai. New Engl. J. Meci.:336'M'9\, 1997). 

Within preferred embodiments, an immunological fusion partner is 
derived from protein D, a surface protein of the gram-negative bacterium Haemophilus 
influenza B (WO 91/18926). Preferably, a protein D derivative comprises 
approximately the first third of the protein (e.g., the first N-tenninal 100-110 amino 
10 acids), and a protein D derivative may be lipidated. Within certain preferred 
embodiments^ the first 109 residues of a Lipoprotein D fusion partner is included on the 
N-terminus to provide, the. polypeptide with additional exogenous T-ceil epitopes and to 
increase the expression level in E. coli (thus functioning as an expression enhancer). 
The lipid tail ensures- optimal presentation of the antigen to antigen present cells. Other 
15 fusion partners include the non-struciural protein from influenzae virus, NSl 
(hemaglutinin). Typically;. the N-terminai 81 amino acids are used, although different 
fragments that include T-helper epitopes may be used, 
2Q In another embodiment, the immunological fusion partner is the protein 

known as LYTA, or a ponion thereof (preferably a C-terminal portion). LYTA is 
20 derived from Streptococcus pneumoniae, which synthesizes an N-aceiyl-L-alanine 
amidase known as amidase LYTA (encoded by the LytA gene; Gene ■/J:265-292, 

35 

1986). LYTA is an;autolysin that specifically degrades certain bonds in the 
peptidoglycan backbone.. The C-temiinal domain of the LYTA protein is responsible 
for the affinity to the -choline or to some choline analogues such as DEAE. This 
40 25 property has been exploited for the development of E. coli C-LYTA expressing 

plasmids uselnl for expression of fusion proteins. Purification of hybrid proteins 
containing the C-LYTA fragment at the amino terminus has been described (see 
Biotechnology /6i:795-798,- 1992). Within a preferred embodiment, a repeat portion of 
LYTA may be incorporated into a fusion protein. A repeat portion is found in the C- 
30 terminal region starting at residue 178. A particularly preferred repeat portion 
incorporates residues 188:305. 
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In general, polypeptides (including fusion proteins) and polynucleotides 
as described herein are isolated. An "isolated" polypeptide or polynucleotide is one that 
is removed from its original environment. For example, a naturally-occurring protein is 
isolated if it is separated-, from some or all of the coexisting materials in the natural 
5 system. Preferably, such polypeptides are at least about 90% pure, more preferably al 
least about 95% pure and most preferably at least about 99% pure. A polynucleotide is 
considered to be isolated if, for example, it is cloned into a vector that is not a part of 
the natural environment. 

10 Binding Agents 

The present invention further provides agents, such as antibodies and 
antigen-binding fragments, thereof, lhat specifically bind to an ovarian carcinoma 
protein. As used herein; an antibody, or antigen-binding fragment thereof, is said to 
"specifically bind" to.ran ovarian carcinoma protein if it reacts at a detectable level 
15 (within, for example^an ELISA) with an ovarian carcinoma protein, and does not react 
detectably with unrelated proteins tmder similar conditions. As used herein, "binding" 
refers to a noncovalent association between two separate molecules such that a 
"complex" is formed;'. The ability to bind may be evaluated by, for example, 
determining a binding constant for the formation of the complex. The binding constant 
20 is the value obtained when the concentration of the complex is divided by the product of 
the component concentrations. In general, two compounds are said to "bind," in the 
context of the present invention, when the binding constant for complex formation 
exceeds about 1 0' L/mol, Tlte binding constant maybe determined using methods well 
known in the art. 

25 Binding .:agients may be further capable of differentiating between 

patients with and without- a cancer, such as ovarian cancer, using the representative 
assays provided herein.;. , In other words, antibodies or other binding agents tliat bind to a 
ovarian carcinoma antigen will generate a signal indicating the presence of a cancer in 
at least about 20% of patients with the disease, and will generate a negative signal 
30 indicating the absence ;of the disease in at least about 90% of individuals without the 
cancer. To determine whether a binding agent satisfies this requirement, biological 
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samples [e.g., blood, sera, ieukophoresis, urine andyor tumor biopsies) from patients 
with and without a cancer, (as determined using standard clinical tests) may be assayed 
as described herein for .the presence of polypeptides that bind to the binding agent. It 
will be apparent that a statistically significant number of samples with and without the 
5 disease should be assayed. Each binding agent should satisfy the above criteria; 
however, those of ordinary skill in the art will recognize that binding agents may be 
used in combination to improve sensitivity. 

Any agent that satisfies the above requirements may be a binding agent. 
For example, a binding agent may be a ribosome, with or without a peptide component, 
10 an UNA molecule or a polypeptide. In a preferred embodiment, a binding agent is an 
antibody or an antigen-binding fragment thereof. Antibodies may be prepared by any of 
a variet>' of techniques knov^Ti to those of ordinary skill in the art. See, e.^., Harlow and 
Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In 
general, antibodies can be .produced by cell culture techniques, including the generation 
15 of monoclonal antibodies- as described herein, or via transfeciion of antibody genes into 
suitable bacterial or mammalian cell hosts, in order to allow for the production of 
recombinant antibodies. - In one technique, an immunogen comprising the polypeptide is 
initially injected into any of a wide variety of mammals (e.js'., mice, rats, rabbits, sheep 
or goats). In this step, the polypeptides of this invention may serve as the immunogen 
20 without modification. . Alternatively, particularly for relatively short polypeptides, a 
superior immune response may be elicited if the polypeptide is joined to a carrier 

35 

protein, such as bovine serum albumin or keyhole limpet hemocyanin. The immunogen 
is injected into the animal host, preferably according to . a predetermined schedule 
incorporating one or niore. booster immunizations, and the animals are bled periodically. 
4Q 25 Polyclonal antibodies, specific for the polypeptide may then be purified from such 

antisera by, for ex amp ley:: affinity cliromatography using the polypeptide coupled to a 
suitable solid support. 

Monoclonal antibodies specific for an antigenic polypeptide of interest 

45 

may be prepared, for ex^ple, using the technique of Kohler and Milstein, Eur. J. 
30 Immunol. (5:51 1-519, 1976-,. and improvements thereto. Briefly, these methods involve 
the preparation of immortal cell lines capable of producing antibodies having the 
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desired specificity {i.e., reactivity with the polypeptide of interest). Such cell lines may 
be produced, for example, from spleen cells obtained from an animal immunized as 
described above. The spleen cells are ±cn immortaJized by, for example, fusion with a 
myeloma cell fusion partner, preferably one that is syngeneic with the immunized 
5 cuiiruai. A variety of fusion techniques may be employed. For example, the spleen cells 
and myeloma cells ntay be combined with a nonionic detergent for a few minutes and 
then plated at low density on a selective medium thai supports the growth of hybrid 
cells, but not myeloma cells. A preferred selection technique uses HAT (hypoxanthine, 
aminopterin, thymidine) selection. After a sufficient time, usually about 1 to 2 weeks, 
10 colonics of hybrids are observed. Single colonies are selected and their culture 
supematants tested for binding activity against the polypeptide. Hybridomas having 
high reactivity and specificity are preferred. 

Monoclpnal antibodies may be isolated from the supematants of growing 
hybridoma colonies.- In 'addition, various techniques may be employed to enhance the 
1 5 yield, such as injection of the hybridoma cell line into the peritoneal cavity of a suitable 
vertebrate host, such as a^mouse. Monoclonal antibodies may then be harvested from 
the ascites fluid or the blood. Contaminants may be removed from the antibodies by 
conventional tecliniques, such as chromatography, gel filtration, precipitation, and 
extraction. The polypeptides of this invention may be used in the purification process 
20 in, for example, an affinity chromatography step. 

Witiiin certain embodiments, the use of antigen-binding fragments of 

35 

antibodies may be preferred. Such fragments include Fab fragments, which may be 
prepared using standard; techniques. Briefly, immunoglobulins may be purified from 
rabbit seriun by affinity, chromatography on Protein A bead columns (Harlow and Lane, 
25 Antibodies: A Laboratory. Manual^ Cold Spring Harbor Laboratory, 1988) and digested 
by papain to yield Fab and^F.c fragments. The Fab and.Fc fragments may be separated 
by affinity chromatography on protein A bead columns. 

Monoclonal antibodies of the present invention may be coupled to one or 

45 

more therapeutic agents. Suitable agents in this regard include radionuclides, 
30 differentiation inducers, drugs, toxins, and derivatives thereof. Preferred radionuclides 
include ^Y, ''X 'Vj, '"Re, '**Re, ^"At, and ^'^Bi. Preferred drugs include 
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methotrexate, and pyrimidine and purine analogs. Preferred differentiation inducers 
include phorbol esters, and butyric acid. Preferred toxins include ricin, abrin. diptheria 
toxin, cholera toxin, , gelonin, Pseudomonas exotoxin. Shigella toxin, and pokeweed 
antiviral protein. 

5 A therapeutic agent may be coupled (e.g., covalently bonded) to a 

suitable monoclonal antibody either directly or indirectly {e.g., via a linker group). A 
direct reaction between an agent and an antibody is possible when each possesses a 
substituent capable of reacting with the other. For example, a nucleophiiic group, such 
as an amino or sulthydryl group, on one may be capable of reacting with a carbonyl- 
10 containing group, such as an anhydride or an acid haiidc, or with an alkyl group 
2Q containing a good leaving group (e.g. , a halide) on the other. 

Altematiyisly-, it may be desirable to couple a therapeutic agent and an 
antibody via a linker group. A linker group can function as a spacer to distance an 
antibody from an agent in order to avoid interference with binding capabilities. A 

25 

15 linker group can also serve to increase the chemical reactivity of a substituent on an 
agent or an antibody, and thus increase the coupling efficiency. An increase in 
chemical reactivity may also facilitate the use of agents, or functional groups on agents, 
20 which otherwise would not be possible. 

It will be evident to those skilled in the art that a variety of bifunctional 
20 or polyfunctional reagents, both homo- and hetero-functionai (such as those described 
in the catalog of the. Pierce Chemical Co., Rockford. IL), may be employed as the linker 
group. Coupling may. bC: effected, for example, through amino groups, carboxyl groups, 
sulfhydryl groups or oxidized carbohydrate residues. There are numerous references 
describing such methodology, e.g., U.S. Patent No. 4,671,958, to Rodwell et al. 
40 25 Where a, therapeutic agent is more potent when free from the antibody 

portion of the immunoconjugates of the present invention, it may be desirable to use a 
linker group which is cleavable during or upon internalization into a cell. A number of 
different cleavable linker groups have been described. The mechanisms for the 

45 

intracellular release of an agent from these linker groups include cleavage by reduction 
30 of a disulfide bond {e.g., U.S. Patent No. 4,489,710, to Spitler), by irradiation of a 
photolabile bond (e.;g:j U.S. Patent No. 4,625,014, to Senter et al.), by hydrolysis of 
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^ derivatized amino acid side chains (e.g., U.S. Patent No. 4,638,045, to Kohn et al.), by 

serum complement-mediated hydrolysis {e.g-y U.S. Patent No. 4,671,958, lo Rodwell 
et alX and acid-catalyzed hydrolysis (e.g., U.S. Patent No. 4,569,789, to Blattler et al.). 

It may be desirable to couple more than one agent to an antibody. In one 
5 embodiment, multiple molecules of an agent are coupled to one antibody molecule. In 
another embodiment, more than one type of agent may be coupled to one antibody. 
Regardless of the particular embodiment, iinmunoconjugates with more than one agent 

15 

may be prepared in a' variety of ways. For example, more than one agent may be 
coupled directly to an antibody molecule, or linkers which provide multiple sites for 
10 attachment can be used. Alternatively, a carrier can be used. 
20 A carrier may bear the agents in a variety of ways, including covaient 

bonding either directly or via a linker group. Suitable carriers include proteins such as 
albumins (e.g., U.S. Patent No. 4,507,234, to Kato ct al.), peptides and polysaccharides 
such as aminodextran. (e.g., U.S. Patent No. 4,699,784, lo Shih et al.). A carrier may 

25 

15 also bear an agent 'by rioncovalent bonding or by encapsulation, such as within a 
liposome vesicle (e.g., U.S. Patent Nos. 4,429,008 and 4,873,088). Carriers specific for 
radionuclide agents include radiohalogenated small molecules and chelating 
30 compounds. For example, U.S. Patent No. 4,735,792 discloses representative 

radiohalogenated small molecules and their synthesis. A radionuclide chelate may be 

20 formed from chelating compounds that include those containing nitrogen and sulfur 
atoms as the donor atoms for binding the metal, or metal oxide, radionuclide. For 

35 

example, U.S. Patent No. 4,673,562, to Davison et al. discloses representative chelating 
compounds and their synthesis. 

A variety . of routes of administration for the antibodies and 
40 25 immunoconjugates may be used. Typically, administration will be intravenous, 

intramuscular, subcutaneous or in the bed of a resected tumor. It will be evident that the 
precise dose of the antibody/inmiunoconjugate will vary depending upon the antibody 
used, the antigen density on the tumor, and the rate of clearance of the antibody. 

45 

Also provided herein are anti-idiotypic antibodies thai mimic an 
30 immunogenic portion of an ovarian carcinoma protein, Such antibodies may be raised 
against an antibody, or antigen-binding fragment thereof, that specifically binds to an 
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immunogenic portion of an ovarian carcinoma protein, using well known techniques. 
Anti-idiotypic antibodies that mimic an immunogenic portion of an ovarian carcinoma 
protein are those antibodies that bind lo an antibody, or antigen- binding fragment 
thereof, that specifically binds lo im immunogenic portion of an ovarian carcinoma 
5 protein, as described herein. 



T Cells 

Immunotherapeutic compositions may also, or altematively, comprise T 
cells specific for an ovarian carcinoma protein. Such cells may generally be prepared in 

0 vitro or ex vivo, using standard procedures. For example, T cells may be present within 
(or isolated from) bone marrow, peripheral blood or a fraction of bone marrow or 
peripheral blood of a mammal, such as a patient, using a commercially available cell 
separation system, such as the CEPR^VTE^" system, available from CellPro Inc., 
Bothell WA (see also U.S. Patent No. 5,240,856; U.S. Patent No. 5,215,926; WO 

5 89/06280; WO 91/16M$ and WO 92/07243). Alternatively, T cells may be derived 
from related or unrelated humans, non-human animals, cell lines or cultures. 

T cells nriay be stimulated with an ovarian carcinoma polypeptide, 
polynucleotide encoding an ovarian carcinoma polypeptide and/or an antigen presenting 
cell (APC) that expresses such a polypeptide. Such stimulation is performed under 

0 conditions and for a time sufficient to permit the generation of T cells that are specific 
for the polypeptide. Preferably, an ovarian carcinoma polypeptide or polynucleotide is 
present within a deliver>' vehicle, such as a microsphere, to facilitate the generation of 
specific T cells. 

T cells are considered to be specific for an ovarian carcinoma 
5 polypeptide if the T cells kill target cells coated with an ovarian carcinoma polypeptide 
or expressing a gene encoding such a polypeptide. T cell specificity may be evaluated 
using any of a variety of standard techniques. For example, within a chromium release 
assay or proliferation assay, a stimulation index of more than two fold increase in lysis 
andy'or proliferation, compared to negative controls, indicates T cell specificity. Such 
0 assays may be performed, for example, as described in Chen ct al.. Cancer Res. 
54:1065-1070, 1994. , Alternatively, detection of the proliferation of T cells may be 
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accomplished by a variety of known teciiniques. For example, T cell proliferation can 
be detected by measuring an increased rate of DNA synthesis {e.g., by pulse-labeling 
cultures of T ceils with tritiated thymidine and measuring the amount of tritiated 
thymidine incorporated into DNA). Contact with an ovarian carcinoma polypeptide 
5 (200 ng/ml - 100 ^g/ml, preferably 100 ng/ml - 25 ng/ml) for 3 - 7 days should result in 
at least a two fold increase in proliferation of the T cells and/or contact as described 
above for 2-3 hours should result in activation of the T cells, as measured using 
standard cytokine assays in which a two fold increase in the level of cytokine release 
{e.g., TNF or IFN-y) is indicative of T cell activation {see Coligan et ah. Current 
0 Protocols in Immunology, vol. 1, Wiley Interscicnce (Greene 1998). T ceils that have 
been activated in response to an ovarian carcinoma polypeptide, polynucleotide or 
ovarian carcinoma poiypeptide-expressing APC may be CD4* and/or CDS'. Ovarian 
carcinoma polypeptide- specific T cells may be expanded using standard techniques. 
Within preferred emhodiments, the T cells are derived from a patient or a related or 
5 unrelated donor and are. administered to the patient following stimulation and 
expansion. 

For therapeutic purposes, CD4^ or CD 8^ T cells that proliferate in 
response to an ovarian carcinoma polypeptide, polynucleotide or APC can be expanded 
in number either in vitro or in vivo. Proliferation of such T cells in vitro may be 
accomplished in a variety of ways. For example, the T cells can be re-exposed to an 
ovarian carcinoma polypeptide, with or without the addition of T cell growth factors, 
such as interIcukin-2, and/or stimulator ceils that synthesize an ovarian carcinoma 
polypeptide. Altematively, one or more T cells that proliferate in the presence of an 
ovarian carcinoma polypeptide can be expanded in number by cloning. Methods for 
cloning cells are well known in the art, and include limiting dilution. Following 
expansion, the cells may be administered back to the patient as described, for example, 
by Chang et al., CnA Rev. Oncol. Hematol. 22:213, 1996. 

Pharmaceutical Compositions and Vaccines 

Within certain aspects, polypeptides, polynucleotides, binding agents 
and/or immune system cells as described herein may be incorporated into 
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pharmaceutical compositions or vaccines. Pharmaceutical compositions comprise one 
or more such compounds or cells and a physiologically acceptable carrier. Vaccines 
may comprise one or more such compounds or cells and a non-specific immune 
response enhancer. A non-specific inimune response enhancer may be any substance 
5 that enhances an immune response to an exogenous antigen. Examples of non-specific 
immune response enhancers include adjuvants, biodegradable microspheres (e.g.. 
polylactic galactide) and liposomes (into which the compound is incorporated; see e.g., 
Fullerton, U.S. Patent No. 4,235,877). Vaccine preparation is generally described in, 
for example, M.F. Powell and M J. Newman, eds., "Vaccine Design (the subunit and 
10 adjuvant approach)," Plenum Press (NY, 1995). Pharmaceutical compositions and 
vaccines within the scope of the present invention may also contain other compounds, 
which may be biologically active or inactive. For example, one or more immunogenic 
portions of other tumor :antigens may be present, either incorporated into a fusion 
polypeptide or as a separate compound within the composition or vaccine. 
15 A pharmaceutical composition or vaccine may contain DNA encoding 

one or more of the polypeptides as described above, such that the polypeptide is 
generated in silu. As noted above, the DNA may be present within any of a variety of 
delivery systems known to those of ordinary skill in the art, including nucleic acid 
expression systems, bacteria and viral expression systems. Appropriate nucleic acid 
20 expression systems contain the necessary DNA sequences for expression in the patient 
(such as a suitable promoter and terminating signal). Bacterial delivery systems involve 
the administration of a bacterium (such as Bacillus-CalmeUe-Guerrin) that expresses an 
immunogenic portion of the polypeptide on its cell surface. In a preferred embodiment, 
the DNA may be introduced using a viral expression system {e.g., vaccinia or other pox 
25 virus, retrovirus, or adenovirus), which may involve the use of a non-pathogenic 
(defective), replication competent virus. Suitable systems are disclosed, for example, in 
Fisher-Hoch et al., PNAS 5^:317-321, 1989; Flexner et al., Ann. N.Y. Acad. Sci. 
569:86-103, L989; Flexner et al„ Vaccine 5:17-21, 1990; U.S. Patent Nos. 4,603,1 12, 
4,769,330, and 5,017,487; WO 89/01973; U.S. Patent No. 4,777,127; GB 2,200,651; 
30 EP 0,345,242; WO 91/02805; Berkner, Biotechniques d:6l6-627, 1988; Rosenfeld et 
al., Science 252:431-434, 1991; Kolls et al., 97:215-219, 1994; Kass-Eisler et al., 
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5 PNAS 90:11498-11502, 1993; Guzman et al., Circulation <?5:283 8-2848, 1993; and 

Guzman et al.. Or. Res, 7J:1202-1207, 1993. Techniques for incorporating DNA into 
such expression systems are well known to those of ordinary skill in the art. The DNA 
may also be "naked," as described, for example, in Ulmer et ah. Science 259:1745-1 749, 
5 1993 and reviewed by Cohen, Science 2JP: 169 1-1 692, 1993. 'llie uptake of naked 
DNA may be increased by coating the DNA onto biodegradable beads, which arc 
efficiently transported into the cells. 

15 

While any suitable carrier knowTi to those of ordinary skill in the art may 
be employed in the pharmaceutical compositions of this invention, the type of carrier 
10 will vary depending on the mode of administration. Compositions of the present 
20 invention may be formulated for any appropriate maimer of administration, including 

for example, topical, oral, nasal, intravenous, intracranial, intraperitoneal, subcutaneous 
or intramuscular administration. For parenteral administration, such as subcutaneous 
injection, the carrier preferably comprises water, saline, alcohol, a fat, a wax or a buffer. 

25 

15 For oral administration, any of the above carriers or a solid carrier, such as mannitol, 
lactose, starch, magnesium slearate, sodium saccharine, talcimi, cellulose, glucose, 
sucrose, and magnesium carbonate, may be employed. Biodegradable microspheres 
30 {e.g., polylactate polyglycolate) may also be employed as carriers for the 

pharmaceutical compositions of this invention. Suitable biodegradable microspheres 
20 are disclosed, for example^ in U.S. Patent Nos. 4,897,268 and 5,075,109. 

Such compositions may also comprise buffers {e.g., neutral buffered 
saline or phosphate buffered saline), carbohydrates {a.g., glucose, mannosc, sucrose or 
dextrans), mannitol, proteins, polypeptides or amino acids such as glycine, antioxidants, 
chelating agents such as, EDTA or glutathione, adjuvants {e.g., aluminum hydroxide) 
40 25 and/or preservatives. Altcmatively, compositions of the present invention may be 

formulated as a lyophilizate. Compounds may also be encapsulated within liposomes 
using well known technology. 

Any of a variety of non-specific immune response enhancers may be 
employed in the vaccines of this invention. For example, an adjuvant may be included. 
30 Most adjuvants contain a substance designed to protect the antigen from rapid 
catabolism, such as aluminum hydroxide or mineral oil, and a stimulator of immune 
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5 responses, such as iipid A, Hortadella pertussis or Mycobacterium tuberculosis derived 

proteins. Suitable adjuvants are commercially available as, for example, Freund's 
Incomplete Adjuvant and Complete Adjuvant (Difco Laboratories, Detroit, MI), Merck 
Adjuvant 65 (Merck; and Company, Inc., Rahway, NJ), alum, biodegradable 
5 microspheres, monophosphoryl lipid A and quil A. Cytokines, such as GM-CSF or 
interleukin-2, -7, or - 1 2, may also be used as adjuvants. 

Within the vaccines provided herein, the adjuvant composition is 
preferably designed to induce an immune response predominantly of the Thl type. 
High levels of Thl -type cytokines {e.g., IFN-y, IL-2 and IL-12) tend to favor the 
10 induction of cell mediated immune responses to an administered antigen. In contrast, 
20 higl^ levels of Th2-type cytokines {e.g., IL-4, IL-5, IL-6, IL-10 and TNF-P) tend to 

favor the induction of humoral immune responses. Following application of a vaccine 
as provided herein, a patient will support an immune response that includes Thl- and 
Th2-type responses. Within a preferred embodiment, in which a response is 

25 

15 predominantly Thl -type, the level of Thl -type cytokines will increase to a greater 
extent than the level of Th2-type cytokines. The levels of these cytokines may be 
readily assessed using standard assays. For a review of the families of cytokines, see 
30 Mosmann and Coffman, Rev. Immunol 7:145-173, 1989. 

Preferred adjuvants for use in eliciting a predominantly Thl -type 
20 response include, for example, a combination of monophosphoryl lipid A, preferably 3- 
de-O-acylaled monophosphoryl lipid A (3D-MPL), together with an aluminum salt. 

35 

MPL adjuvants are available from Ribi ImmunoChem Research Inc. (Hamilton, MI; 
see US Patent Nos. 4,436,727; 4,877,61 1; 4,866,034 and 4,912,094). Also preferred is 
AS-2 (SmithKline Beecham). CpG-containing oligonucleotides (in which the CpG 
40 25 dinucleotide is unmethylated) also induce a predominantly Thl response. Such 

oligonucleotides are well known and are described, for example, in WO 96/02555. 
Another preferred adjuvant is a saponin, preferably QS21, which may be used alone or 
in combination with other adjuvants. For example, an enhanced system involves the 

45 

combination of a monophosphoryl lipid A and saponin derivative, such as the 
30 combination of QS21 and 3D-MPL as described in WO 94/00153, or a less reactogcnic 
composition where the QS21 is quenched with cholesterol, as described in WO 
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96/33739. Other preferred formulations comprises an oil-in-water emulsion and 
tocopherol. A particularly potent adjuvant formulation involving QS21, 3D-MPL and 
tocopherol in an oil-in-water emulsion is described in WO 95/17210. Any vaccine 
provided herein may be prepared using well known methods that result in a 
5 combination of antigen/ immune response enhancer and a suitable carrier or excipiem. 

The compositions described herein may be administered as part of a 
sustained release formulation (i.e., a formulation such as a capsule or sponge that effects 
a slow release of compound following administration). Such formulations may 
generally be prepared using well known technology and administered by, for example, 
10 oral, rectal or subcutaneous implantation, or by implantation at the desired target site. 
2Q Sustained-release formulations may contain a polypeptide, polynucleotide or antibody 

dispersed in a carrier matrix and/or contained within a rcscr\'oir surrounded by a rate 
controlling membrane. Carriers for use within such formulations are biocompatible, 
and may also be biodegradable; preferably the formulation provides a relatively 

25 

15 constant level of active component release. The amount of active compound contained 
within a sustained release formulation depends upon the site of implantation, the rate 
and expected duration of release and the nature of the condition to be treated or 
3Q prevented. 

Any of a variety of delivery vehicles may be employed within 
20 pharmaceutical compositions and vaccines to facilitate production of an antigen-specific 
immune response that targets tumor cells. Delivery vehicles include antigen presenting 

35 

cells (APCs), such as dendritic cells, macrophages. B cells, monocytes and other cells 
that may be engineered to be efficient APCs. Such cells may, but need not, be 
genetically modified to increase the capacity for presenting the antigen, to improve 
40 25 activation and/or maintenance of the T cell response, to have anti -tumor effects per se 

and/or to be immunologically compatible \^Tth the receiver {i.e., matched HLA 
hapiotype). APCs may generally be isolated from any of a variety of biological fluids 
and organs, including tumor and peritumoral tissues, and may be autologous, 

45 

allogeneic, syngeneic or xenogeneic cells. 
30 Certain, preferred embodiments of the present invention use dendritic 

ceils or progenitors thereof as antigen-presenting cells. Dendritic cells are highly potent 
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APCs (Banchereuu and Steirmian. Nature 392:245-25\ , 1998) and have been shown to 
be eflective as a physiological adjuvant for eliciting prophylactic or therapeutic 
antitumor immunity [see Timmerman and Levy, Ann. Rev. Med 50:507-529, 1999). In 
general, dendritic cells may be identified based on their typical shape (stellate in situ, 
5 with marked cytoplasmic processes (dendrites) visible in vitro) and based on the lack of 
differentiation markers of B cells (CD19 and CD20), T cells (CD3), monocytes (CD14) 
and natural killer cells (CD56), as determined using standard assays. Dendritic cells 
may, of course, be engineered to express specitlc cell-surface receptors or ligands that 
are not commonly found on dendritic cells in vivo or ex vivo, and such modified 
10 dendritic cells are contemplated by the present invention. As an alternative to dendritic 
2Q cells, secreted vesicles antigen-loaded dendritic cells (called exosomes) may be used 

within a vaccine {see Zitvogel el al.. Nature Med ^:594-600, 1 998). 

Dendritic cells and progenitors may be obtained from peripheral blood, 
bone marrow, tumor-infiltrating cells, peritumoral tissues-infiltrating cells, lymph 

25 

15 nodes, spleen, skin, umbilical cord blood or any other suitable tissue or fluid. For 
example, dendritic cells may be differentiated ex vivo by adding a combination of 
cytokines .such as GM-CSF, IL-4. IL-15 and/or TNFa to cultures of monocytes 
30 harvested from peripheral blood. .Alternatively, CD34 positive cells harvested from 

peripheral blood, umbilical cord blood or bone marrow may be differentiated into 
20 dendritic cells by adding to the culture medium combinations of GM-CSF, IL-3, TNFa, 
CD40 ligand, LPS, fll3 ligand and/or other compound(s) that induce maturation and 

35 

proliferation of dendritic cells. 

Dendritic cells are conveniently categorized as "immature" and "mature" 
cells, which allows a simple way to discriminate between two well characterized 
40 25 phenot>'pes. However, this nomenclature should not be constaied to exclude all 

possible intermediate stages of differentiation. Immature dendritic cells are 
characterized as APC with a high capacity for antigen uptake and processing, which 
correlates with the high expression of Fey receptor, mannose receptor and DEC-205 
marker. The mature phenotype is typically characterized by a lower expression of these 
30 markers, but a high expression of cell surface molecules responsible for T cell 
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activation such as class I and class II MHC, adhesion molecules (e.g., CD54 and CD 11) 
and costimulatory molecules (e.g., CD40, CD80 and CD86). 

APCs may generally be transfected with a polynucleotide encoding a 
ovarian carcinoma antigen (or portion or other variant thereof) such that the antigen, or 
5 an immunogenic ponion thereof, is expressed on the cell surface. Such transfection 
may take place ex vivo, and a composition or vaccine comprising such transfected cells 
may then be used for therapeutic purposes, as described herein. Alternatively, a gene 
delivery vehicle that targets a dendritic or other antigen presenting cell may be 
administered to a patient, resulting in transfection that occurs in vivo. In vivo and ex 
0 vivo transfection of dendritic cells, for example, may generally be performed using any 
methods knowTi in the art, such as those described in WO 97/24447, or the gene gun 
approach described by Mahvi et al., Immunology^ and cell Biology 75:456-460, 1997. 
Antigen loading of dendritic ceils may be achieved by incubating dendritic ceils or 
progenitor cells with the polypeptide, DNA (naked or within a plasmid vector) or RNA; 
5 or with antigen-expressing recombinant bacterium or viruses [e.g., vaccinia, fowlpox, 
adenovirus or lentivirus vectors). Prior to loading, the polypeptide may be covaJentiy 
conjugated to an immunological partner that provides T cell help {e.g,, a carrier 
molecule). Allemativeiy, a dendritic cell may be pulsed with a non-conjugated 
immunological partner, separately or in the presence of the polypeptide. 

Cancer Therapy 

In further aspects of the present invention, the compositions described 
herein may be used for- immunotherapy of cancer, such as ovarian cancer. Within such 
methods, pharmaceutical compositions and vaccines are typically administered to a 
patient. As used herein, a "patient" refers to any warm-blooded animal, preferably a 
human. A patient may or may not be afflicted with cancer. Accordingly, the above 
pharmaceutical compositions and vaccines may be used to prevent the development of a 
cancer or to treat a patient afflicted with a cancer. Within certain preferred 
embodiments, a patient is afflicted with ovarian cancer. Such cancer may be diagnosed 
using criteria generally accepted in the art, including the presence of a malignant ttmior. 
Pharmaceutical compositions and vaccines may be administered either prior to or 
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following surgical removal of primar>' tumors and/or treatment such as administration 
of radiotherapy or conventional chemotherapeutic di^gs. 

Within certain embodiments, immunotherapy may be active 
immunotherapy, in which treatment relies on the in vivo stimulation of the endogenous 
5 host immune system to react against tumors with the administration of immuno 
response-modifying agents (such as tumor vaccines, bacterial adjuvants and/or 
cytokines). 

Within other embodiments, immunotherapy may be passive 
immunotherapy, in which treatment involves the delivery of agents with established 
0 tumor-immune reactivity (such as effector cells or antibodies) that can directly or 
indirectly mediate antitumor effects and does not necessarily depend on an intact host 
immune system. Examples of effector cells include T lymphocytes (such as CD8' 
cytotoxic T lymphoc>ies - and CD4* T-helper tumor-infiltrating lymphocytes), killer 
cells (such as Natural Killer cells and lymphokine-activated killer cells), B cells and 
5 antigen-presenting cells (such as dendritic cells and macrophages) expressing a 
polypeptide provided herein. T cell receptors and antibody receptors specific for the 
polypeptides recited herein may be cloned, expressed and transferred into other vectors 
or effector cells for adoptive immunotherapy. The polypeptides provided herein may 
also be used to generate, antibodies or anti-idiotypic antibodies (as described above and 
in U.S. Patent No. 4,918,164) for passive immunotherapy. 

Effector cells may generally be obtained in sufficient quantities for 
adoptive immunotherapy by growth m vitro, as described herein. Culture conditions for 
expanding single antigen-specific effector cells to several billion in number with 
retention of antigen recognition in vivo are well known in the art. Such in vitro culture 
conditions typically use intermittent stimulation with antigen, often in the presence of 
cytokines (such as ,lL-2) and non-dividing feeder cells. As noted above, 
immunoreactive polypeptides as provided herein may be used to rapidly expand 
antigen-specific T cell cultures in order to generate a sufficient number of cells for 
immunotherapy. In particular, antigen-presenting cells, such as dendritic, macrophage 
or B cells, may be pulsed with immunoreactive polypeptides or transfccted with one or 
more polynucleotides using standard techniques well known in the art. For example. 
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antigen-presenting cells can be transfected with a polynucleotide having a promoter 
appropriate for increasing expression in a recombinant virus or other expression system. 
Cultured effector cells for use in therapy must be able to grow and distribute widely, 
and to survive long term in vivo. Studies have shown that cultured effector cells can be 
5 induced to grow in vivo and to survive long tcnn in substantial numbers by repeated 
stimulation with antigen supplemented with IL-2 (see, for example, Cheevcr et al.. 
Immunological Reviews 757:177, 1997). 

Altematively, a vector expressing a polypeptide recited herein may be 
introduced into stem ceils taken from a patient and clonally propagated irt vitro for 
1 0 autologous transplant back into the same patient. 
20 Routes and frequency of administration, as well as dosage, will vary 

from individual to individual, and may be readily established using standard techniques. 
In general, the pharmaceutical compositions and vaccines may be administered by 
injection {e.g., intracutaneous, intramuscular, intravenous or subcutaneous), intranasaliy 

25 

15 {e.g., by aspiration), orally or in the bed of a resected tumor. Preferably, between 1 and 
10 doses may be administered over a 52 week period. Preferably, 6 doses are 
administered, at intervals of 1 month, and booster vaccinations may be given 
30 periodically thereafter. Alternate protocols may be appropriate for individual patients. 

A suitable dose is an amount of a compound that, when administered as described 
20 above, is capable of promoting an anti-tumor immune response, and is at least 10-50% 
above the basal {i.e.. untreated) level.. Such response can be monitored by measuring 
the anti-tumor antibodies in a patient or by vaccine-dependent generation of cytolytic 
effector cells capable of killing the patient's tumor cells in vitro. Such vaccines should 
also be capable of causing an immune response that leads lo an improved clinical 
40 25 outcome {e.g., more frequent remissions, complete or partial or longer disease-free 

survival) in vaccinated patients as compared to non- vaccinated patients. In general, for 
pharmaceutical compositions and vaccines comprising one or more polypeptides, the 
amount of each polypeptide present in a dose ranges from about 100 ug to 5 mg per kg 
of host. Suitable dose sizes will vary with the size of the patient, but will typically 
30 range from about 0. 1 mL to about 5 mL. 
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In general, an appropriate dosage and treatment regimen provides the 
active compound(s) in an amount sufficient to provide therapeutic and/or prophylactic 
benefit. Such a response can be monitored by establishing an improved clinical 
outcome (eg., more frequent remissions, complete or partial, or longer disease-free 
5 survival) in treated patients as compared to non-treated patients. Increases in 
preexisting immune responses to an ovarian carcinoma antigen generally conelate with 
an improved clinical outcome. Such immune responses may generally be evaluated 
using standard proliferation, cytotoxicity or cytokine assays, which may be performed 
using samples obtained from a patient before and after treatment. 



10 

Screens for Identifying Secreted Ovarian Carcinoma Antigens 

The present invention provides methods for identifying secreted tumor 
antigens. Within such methods, tumors are implanted into immunodeficient animals 
such as SCID mice and maintained for a time sufficient to permit secretion of tumor 
15 antigens into serum. In general, tumors may be implanted subcutaneously or within the 
gonadal fat pad of an immunodeficient animal and maintained for 1-9 months, 
preferably 1-4 months. Implantation may generally be performed as described in WO 
2Q 97/18300. The serum containing secreted antigens is then used to prepare antisera in 

immunocompetent mice, using st:mdard techniques and as described herein. Briefly, 
20 50-100 of sera (pooled from tliree sets of immunodeficient mice, each set bearing a 
different SCID-derived human ovarian lumor) may be mixed 1:1 (vol;vol) with an 

35 

appropriate adjuvant, such as RIBI-MPL or MPL + TDM (Sigma Chemical Co., St. 
Louis, MO) and injected intraperitoneally into syngeneic immunocompetent animals at 
monthly intervals for a total of 5 months. Antisera from animals immunized in such a 
4Q 25 manner may be obtained by drawing blood after the third, fourth and fifth 

immunizations. The resulting antiserum is generally pre-cleared of E. coli and phage 
antigens and used (generally following dilution, such as 1:200) in a serological 
expression screen. 

45 

The library, is typically an expression library containing cDNAs from one 
30 or more tumors of the type that was implanted into SCID mice. This expression iibrar>' 
may be prepared in any suitable vector, such as ^.-screen (Novagen). cDNAs that 
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encode a polypeptide thai reacts with the antiserum may be identified using standard 
techniques, tind sequenced. Such cDNA molecules may be further characterized to 
evaluate expression in tumor and normal tissue, and to evaluate antigen secretion in 
patients. 

5 The methods provided herein have advantages over other methods for 

tumor antigen discovery. In particular, all antigens identified by such methods should 
be secreted or released tlirough necrosis of the tumor cells. Such antigens may be 
present on the surface of tumor cells for an amount of time sufficient to permit targeting 
and killing by the immune system, following vaccination. 

10 

Methods for Detecting Cancer 

In general, a cancer may be detected in a patient based on the presence of 
one or more ovarian carcinoma proteins and'or polynucleotides encoding such proteins 
in a biological sample (such as blood, sera, urine and/or tumor biopsies) obtained from 
15 the patient. In other words, such proteins may be used as markers to indicate the 
presence or absence of a cancer such as ovarian cancer. In addition, such proteins may 
be useful for the detection of other cancers. The binding agents provided herein 
3Q generally permit detection of the level of protein that binds to the agent in the biological 

sample. Polynucleotide primers and probes may be used to detect the level of mRNA 
20 encoding a tumor protein, which is also indicative of the presence or absence of a 
cancer. In general, an ovarian carcinoma-associated sequence should be present at a 

35 

level that is at least three fold higher in tumor tissue than in normal tissue 

There are a .variety of assay formats known to those of ordinary skill in 
the art for using a binding agent to detect polypeptide markers in a sample. See^ e.g., 
4Q 25 Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 

1988, In general, the presence or absence of a cancer in a patient may be determined by 
(a) contacting a biological sample obtained from a patient with a binding agent; (b) 
detecting in the sample a level of polypeptide that binds to the binding agent; and (c) 

45 

comparing the level of polypeptide with a predetemiined cut-off value. 
30 In a preferred embodiment, the assay involves the use of binding agent 

immobilized on a solid support to bind to and remove tlie polypeptide from the 
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remainder of the sample, fhe bound polypeptide may then be detected using a 
detection reagent that contains a reporter group and specifically binds to the binding 
agent/'poiypeptide complex. Such detection reagents may comprise, for example, a 
binding agent that specifically binds to the polypeptide or an antibody or other agent 
5 that specifically binds to' the binding agent, such as an anii-immunoglobulin, protein G, 
protein A or a lectin. Alternatively, a competitive assay may be utilized, in which a 
polypeptide is labeled with a reporter group and allowed to bind to the immobilized 
binding agent after incubation of the binding agent with the sample. The extent to 
which components of the sample inhibit the binding of the labeled polypeptide to the 
0 binding agent is indicative of the reactivit>' of the sample with the immobilized binding 
agent. Suitable polypeptides for ase within such assays include full length ovarian 
carcinoma proteins and portions thereof to which the binding agent binds, as described 
above. 

The solid support may be any material known to those of ordinary skill 
15 in the an to which the tumor protein may be auached. For example, the solid support 
may be a test well in a microtiter plate or a nitrocellulose or other suitable membrane. 
Alternatively, the support may be a bead or disc, such as glass, fiberglass, latex or a 
30 plastic material such as polystyrene or polyvinylchioride. The support may also be a 

magnetic particle or a fiber optic sensor, such as those disclosed, for example, in U.S. 
20 Patent No. 5,359,681. -The binding agent may be immobilized on the solid support 
using a variety of techniques known to those of skill in the art. which are amply 
described in the patent and scientific literature. In the context of the present invention, 
the term "immobilization" refers to both noncovalent association, such as adsorption, 
and covalent attachment (which may be a direct linkage between the agent and 
40 functional groups on the support or may be a linkage by way of a cross-linking agent). 

Immobilization by adsorption to a well in a microtiter plate or to a membrane is 
preferred. In such cases, adsorption may be achieved by contacting the binding agent, 
in a suitable buffer, with the solid support for a suitable amount of time. The contact 
time varies with temperature, but is typically between about I hour and about 1 day. In 
30 general, contacting a well of a plastic microtiter plate (such as poly.styrene or 
polyvinylchioride) with an amount of binding agent ranging from about 10 ng to about 

50 



55 



10 



15 



WO 00/36107 PCT/US99/30270 

39 

10|ig, and preferably about 100 ng to about 1 |jg, is sufficient to immobilize an 
adequate amount of binding agent. 

Covalent attachment of binding agent to a solid support may generally be 
achieved by first reacting the support with a bifunctional reagent that will react with 
5 both the support and a ftinctional group, such as a hydroxyl or amino group, on the 
binding agent. For example, the binding agent may be covalently attached to supports 
having an appropriate polymer coating using benzoquinone or by condensation of an 
aldehyde group on the support with an amine and an active hydrogen on the binding 
parmer (see, e.g., Pierce Immunotechnology Catalog and Handbook, 1991, at 
10 A12-A13)- 

2Q In certain embodiments, the assay is a two-antibody sandwich assay. 

This assay may be performed by first contacting an antibody that has been immobilized 
on a solid support, commonly the well of a microtiter plate, with the sample, such that 
polypeptides within the sample are allowed to bind to the immobilized antibody. 

25 

15 Unbound sample is then removed from the immobilized polypeptide-antibody 
complexes and a detection reagent (preferably a second antibody capable of binding to a 
different site on the polypeptide) containing a reporter group is added. The amount of 
detection reagent that remains bound to the solid support is then determined using a 
method appropriate for the specific reporter group. 

20 More specifically, once the antibody is immobilized on the support as 

described above, the remaining protein binding sites on the support are typically 

35 

blocked. Any suitable, blocking agent known to those of ordinary skill in the art, such 
as bovine serum albumin or Tween 20'^-^* (Sigma Chemical Co., St. Louis, MO). The 
immobilized antibody is then incubated with the sample, and polypeptide is allowed to 
40 25 bind to the antibody. The sample may be diluted with a suitable diluent, such as 

phosphate -buffered saline (PBS) prior to incubation. In general, an appropriate contact 
time [i.e., incubation time) is a period of time that is sufficient to detect the presence of 
polypeptide within a sample obtained from an individual with ovarian cancer. 

45 

Preferably, the contact time is sufficient to achieve a level of binding that is at least 
30 about 95% of that achieved at equilibrium between bound and unbound polypeptide. 
Those of ordinary skill in the art will recognize that the time necessary to achieve 
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equilibrium may be readily determined by assaying the level of binding that occurs over 
a period of time. At room temperature, an incubation lime of about 30 minutes is 
generally sufficient. 

Unbound sample may tlien be removed by washing the solid support 
5 with an appropriate buffer, such as PBS containing 0.1% Tween 20™. The second 
antibody, which contains a reporter group, may then be added to the solid support. 
Preferred reporter groups include those groups recited above. 

The detection reagent is then incubated with the immobilized anlibody- 
polypeptide complex for an amount of time sufficient to detect the bound polypeptide. 
0 An appropriate amount of lime may generally be determined by assaymg the level of 
binding that occurs over a period of time. Unbound detection reagent is then removed 
and bound detection reagent is detected using the reponer group. The method 
employed for detecting the reporter group depends upon the nature of the reporter 
group. For radioactive groups, scintillation counting or autoradiographic methods are 
5 generally appropriate. Spectroscopic methods may be used to detect dyes, luminescent 
groups and fluorescent groups. Biotin may be detected using avidin, coupled to a 
different reporter group (commonly a radioactive or fluorescent group or an enzyme). 
Enzyme reporter groups may generally be detected by the addition of substrate 
(generally for a specific period of time), followed by spectroscopic or other analysis of 
the reaction products. 

To determine the presence or absence of a cancer, such as ovarian 
cancer, the signal detected from the reporter group that remains bound to the solid 
support is generally compared to a signal that corresponds to a predetermined cut-off 
value. In one preferred embodiment, the cut-off value for the detection of a cancer is 
the average mean signal obtained when the immobilized antibody is incubated with 
samples from patients without the cancer. In general, a sample generating a signal that 
is three standard deviations above the predetermined cut-off value is considered positive 
for the cancer. In an alternate preferred embodiment, the cut-off value is determined 
using a Receiver Operator Curve, according to the method of Sackctt et al., Clinical 
Epidemiology: A Basic Science for Clinical Medicine, Little Brown and Co., 1985, 
p. 106-7. Briefly, in this embodiment, the cut-off value may be determined from a plot 
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of pairs of true posiiive rates (/>., sensitivity) and false positive rates (100%-specificity) 
that correspond to each possible cut-ofT value for the diagnostic test result. The cut-off 
value on the plot that is the closest to the upper left-hand comer {i.e., the value that 
encloses the largest area) is the most accurate cut-off value, and a sample generating a 

5 signal that is higher than the cut-off value determined by this method may be considered 
positive. Alternatively, the cut-off value may be shifted to the left along the plot, to 
minimize the false positive rale, or to the right, to minimize the false negative rate. In 
general, a sample generating a signal that is higher than the cut-off value determined by 
this method is considered positive for a cancer. 

0 In a related embodiment, the assay is performed in a flow-through or 

strip lest fonmai, wherein the binding agent is immobilized on a membrane, such as 
nitrocellulose. In the tlow-through test, polypeptides within the sample bind to tlie 
immobilized binding agent as the sample passes through the membrane. A second, 
labeled binding agent then binds to the binding agent-polypeplide complex as a solution 

5 containing the second binding agent flows through the membrane. The detection of 
bound second binding agent may then be performed as described above. In the strip lest 
format, one end of the membrane to which binding agent is bound is immersed in a 
solution containing the sample. The sample migrates along the membrane through a 
region containing second binding agent and to the area of immobiiized binding agent. 

0 Concentration of second binding agent at the area of immobilized antibody indicates the 
presence of a cancer. Typically, the concentration of second binding agent at that site 
generates a pattern, such as a line, that can be read visually. The absence of such a 
pattern indicates a negative result. In general, the amount of binding agent immobilized 
on the membrane is selected to generate a visually discernible pattern when the 

5 biological sample contains a level of polypeptide that would be sufficient to generate a 
positive signal in the two-antibody sandwich assay, in the format discussed above. 
Preferred binding agents for use in such assays are antibodies and antigen-binding 
fragments thereof Preferably, the amount of antibody immobilized on the membrane 
ranges from about 25 ng to about 1 ^g, and more preferably from about 50 ng to about 

0 500 ng. Such tests can typically be performed with a very small amount of biological 
sample. 
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Of course, numerous other assay protocols exist that are suitable for use 
with the tuinor proteins or binding agents of ihe present invention. The above 
descriptions are intended to be exemplary only. For example, it will be apparent to 
those of ordinary skill in the art that the above protocols may be readily modified to use 
5 ovarian carcinoma polypeptides to detect antibodies that bind to such polypeptides in a 
biological sample. The detection of such ovarian carcinoma protein specific antibodies 
may correlate with the presence of a cancer. 

A cancer may also, or aUemativeiy, be detected based on the presence of 
T cells that specifically react with an ovarian carcinoma protein in a biological sample. 
0 Within certain methods, a biological sample comprising CD4' and/or CDS' T cells 
isolated from a patient is incubated with an ovarian carcinoma protein, a polynucleotide 
encoding such a polypeptide and/or an APC that expresses at least an immunogenic 
portion of such a polypeptide, and the presence or absence of specific activation of the 
T cells is detected. Suitable biological samples include, but are not limited to, isolated 
5 T cells. For example, T cells may be isolated from a patient by routine techniques (such 
as by Ficoll/Hypaque density gradient centrifugation of peripheral blood lymphocytes). 
T cells may be incubated in vitro for 2-9 days (typically 4 days) at 37°C with an ovarian 
carcinoma protein {e.g., 5 - 25 ^g/ml). It may be desirable to incubate another aliquot 
of a T cell sample in the absence of ovarian carcinoma protein to serve as a control. For 
CD4^ T cells, activation is preferably detected by evaluating proliferation of the T cells. 
For CDS* T cells, activation is preferably detected by evaluating cytolytic activity. A 
level of proliferation that is at least two fold greater and/or a level of cytolytic activity 
that is at least 20% greater than in disease-free patients indicates the presence of a 
cancer in the patient. 

As noted above, a cancer may also, or alternatively, be detected based on 
the level of mRMA encoding an ovarian carcinoma protein in a biological sample. For 
example, at least two oligonucleotide primers may be employed in a polymerase chain 
reaction (PGR) based assay to amplify a portion of an ovarian carcinoma protein cDNA 
derived from a biological sample, wherein at least one of the oligonucleotide primers is 
specific for (i.e., hybridizes to) a polynucleotide encoding the ovarian carcinoma 
protein. The amplified cDNA is then separated and detected using techniques well 
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known in the art. such as ge] electrophoresis. Similarly, oligonucleotide probes that 
specifically hybridize to a polynucleotide encoding an ovarian carcinoma protein may 
be used in a hybridization assay to detect the presence of polynucleotide encoding the 
tumor protein in a biological sample. 
5 To permit hybridization under assay conditions, oligonucleotide primers 

and probes should comprise an oligonucleotide sequence that has at least about 60%, 
preferably at least about 75% and more preferably at least about 90%, identity to a 
portion of a polynucleotide encoding an ovarian carcinoma protein that is at least 10 
nucleotides, and preferably at least 20 nucleotides, in length. Preferably, 
0 oligonucleotide primers and/or probes hybridize to a polynucleotide encoding a 
polypeptide described herein under moderately stringent conditions, as defined above. 
Oligonucleotide primers and/or probes which may be usefully employed in the 
diagnostic methods described herein preferably are at least 10-40 nucleotides in length, 
in a preferred embodiment, the oligonucleotide primers comprise at least 1 0 contiguous 
5 nucleotides, more preferably at least 15 contiguous nucleotides, of a DNA molecule 
having a sequence provided herein. Techniques for both PGR based assays and 
hybridization assays are well known in the art (see, for example, Mullis et al., Cold 
Spring Harbor Symp. Quant. BioL, 51:262, 1987; Erlich ed., PCR Technology, Stockton 
Press, NY. 1989). 

One preferred assay employs RT-PCR, in which PCR is applied in 
conjunction with reverse transcription. Typically, RNA is extracted from a biological 
sample such as a biopsy tissue and is reverse transcribed to produce cDNA molecules. 
PCR amplification using at least one specific primer generates a cDNA molecule, which 
may be separated and visualized using, for example, gel electrophoresis. Amplification 
may be performed on biological samples taken from a test pafient and from an 
individual who is not afflicted with a cancer. The amplification reaction may be 
performed on several dilutions of cDNA spanning two orders of magnitude. A two-fold 
or greater increase in expression in several dilutions of the test patient sample as 
compared to the same dilutions of the non-cancerous sample is typically considered 
positive. 
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In unother embodiment, ovarian carcinoma proieins and polynucleotides 
encoding such proteins may be used as markers for monitoring the progression of 
cancer. In this embodiment, assays as described above for the diagnosis of a cancer 
may be performed over time, and the change in the level of reactive polypeptide(s) 
5 evaluated. For example, the assays may be performed every 24-72 hours for a period of 
6 months to I year, and thereafter performed as needed. In general, a cancer is 
progressing in those patients in whom the level of polypeptide detected by the binding 
agent increases over time. In contrast, the cancer is not progressing when the level of 
reactive polypeptide either remains constant or decreases with time. 
10 Cenain m vivo diagnostic assays may be performed directly on a tumor. 

2Q One such assay involves contacting tumor cells with a binding agent. The bound 

binding agent may then be detected directly or indirectly via a reporter group. Such 
binding agents may also be used in histological applications. .Alternatively, 
polynucleotide probes may be used within such applications. 

25 

15 As noted above, to improve sensitivity, multiple ovarian carcinoma 

protein markers may be assayed within a given sample. It will be apparent that binding 
agents specific for different proteins provided herein may be combined within a single 
assay. Further, multiple primers or probes may be used concurrently. The selection of 
tumor protein markers may be based on routine experiments to determine combinations 

20 that results in optimal sensitivity. In addition, or alternatively, assays for tumor proteins 
provided herein may be combined with assays for other known tumor antigens. 

35 

Di.AGNOSTic Kits 

The present invention further provides kits for use within any of the 
40 25 above diagnostic methods. Such kits typically comprise two or more components 

necessary for performing a diagnostic assay. Components may be compounds, 
reagents, containers and/or equipment. For example, one container within a kit may 
contain a monoclonal antibody or fragment thereof that specifically binds to an ovarian 

45 

carcmoma protein. Such antibodies or fragments may be provided attached to a support 
30 material, as described above. One or more additional containers may enclose elements, 
such as reagents or buffers, to be used in the assay. Such kits may also, or alternatively, 

50 



55 



wo 00/36107 I»CT/US99/30270 

45 

5 contain a detection reagent as described above that contains a reporter group suitable for 

direct or indirect detection of antibody binding. 

Alternatively, a kit may be designed to detect the level of niRNA 
encoding an ovarian carcinoma protein in a biological sample. Such kits generally 
5 comprise at least one oligonucleotide probe or primer, as described above, that 
hybridizes to a polynucleotide encoding an ovarian carcinoma protein. Such an 
oligonucleotide may be used, for example, within a PGR or hybridization assay. 
Additional components that may be present within such kits include a second 
oligonucleotide and/or a diagnostic reagent or container to facilitate the detection of a 
10 polynucleotide encoding an ovarian carcinoma protein. 
2Q The following Examples are offered by way of illustration and not by 

way of limitation. 
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EXAMPLES 



Example 1 

Identification of Representative Ovarian Carcinoma Protein cDNAs 

'° 5 

This Example illustrates the idenlification of cDNA molecules encoding 
ovarian carcinoma proteins. 

Anti-SCID mouse sera (generated against sera from SCID mice carrying 

15 

late passage ovarian carcinoma) was pre-cleared of E. coli and phage antigens and used 
10 at a 1:200 dilution in a serological expression screen. The library screened was made 
from a SCID-derived human ovarian tumor (OV9334) using a directional RIl oligo(dT) 
20 priming cDNA librar>- construction kit and the /.Screen vector (Novagen). A 

bacteriophage lambda screen was employed. Approximately 400,000 pfu of the 
amplified OV9334 library were screened. 
15 196 positive clones were isolated. Certain sequences that appear to be 

novel are provided in Figures 1 A- IS and SEQ ID NOs: I to 71 . Three complete insert 
sequences are shown in Figures 2A-2C (SEQ ID NOs:72 to 74). Other clones having 
known sequences are presented in Figures 15A-15EEE (SEQ ID NOs: 82 to 310), 
Database searches identified the following sequences that were substantially identical to 
20 the sequences presented in Figures 1 5A-1 5EEE. 

These clones were funher characterized using microarray technology to 
determine mRNA expression levels in a variety of tumor and normal tissues. Such 

35 

analyses were performed using a Synteni (Palo Alto, CA) microarray, according to the 
manufacturer's instructions. PCR amplification products were arrayed on slides, with 
25 each product occupying a unique location in the array. niRNA was extracted from the 
tissue sample to be tested, reverse transcribed and fluorescent-labeled cDNA probes 
were generated. The microarrays were probed with the labeled cDNA probes and the 
slides were scanned to measure fluorescence intensity. Data was analyzed using 
Synteni's provided GEMtools software. The results for one clone (13695. also referred 

45 

30 to as 08E) arc shown in Figure 3. 
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10 



Example 2 

Identification of Ovarian Carcinoma cDNAs usine Microarrav Technology 



This Example illustrates the identification of ovarian carcinoma 
polynucleotides by PGR subtraction and microarray analysis. Microarrays of cDNAs 
15 were analyzed for ovarian lumor-specific expression using a Synteni (Palo Alto, CA) 

microarray, according to the manufacturer's instructions (and essentially as described by 
10 Schena et al., Proc. NatL Acad Sci. USA PJ: 1061 4-1061 9, 1996 and Holier ct al., Proc. 
Nail. Acad Sci. USA 9^:2\50-2\55, 1997). 

20 

A PGR subtraction was performed using a tester comprising cDNA of 
four ovarian tumors (three of which were metastatic tumors) and a driver of cDNA form 
five normal tissues (adrenal gland, lung, pancreas, spleen and brain). cDNA fragments 
25 15 recovered from this subtraction were subjected to DNA microarray analysis where the 

fragments were PGR amplified, adhered to chips and hybridized with tluorescently 
labeled probes derived from mRNAs of human ovarian tumors and a variety of normal 
human tissues, in this analysis, the slides were scanned and the fluorescence intensity 

30 

was measured, and the data were analyzed using Synteni's GEMtools software. In 
20 general, sequences showing at least a 5-fold increase in expression in tumor cells 

(relative to nonnal cells) were considered ovarian tumor antigens. The fluorescent 
35 results were analyzed and clones that displayed increased expression in ovarian tumors 

were further characterized by DNA sequencing and database searches to determine the 

novelty of the sequences. 
25 Using such assays, an ovarian tumor antigen was identified that is a 

40 

splice fusion between the human T-cell leukemia virus type I oncoprotein TAX (see Jin 
et al.. Cell P3:81-91, 1998) and an extracellular matrix protein called osteonectin. A 
splice junction sequence exists at the fusion point. The sequence of this clone is 
45 presented in Figure 4 and SEQ ID NO:75. Osteonectin, unspliced and unaltered, was 

30 also identified from such assays independently. 
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Further clones identified by this method are referred to herein as 3f, 6b, 
8e, 8h, 12c and 12h. Sequences of these clones are shown in Figures 5 to 9 and SEQ ID 
NOs:76 to 81. Microarray analyses were performed as described above, and are 
presented in Figures IG to 14. A full length sequence encompassing clones 3f, 6b, 8e 

5 and 12h was obtained by screening an ovarian tumor (SCID-derived) cDNA library. 
This 2996 base pair sequence (designated 0772P) is presented in SEQ ID N0:31 1, and 
the encoded 914 amino acid protein sequence is shown in SEQ ID NO:3]2. PSORT 
analysis indicates a Type 1 a transmembrane protein localized to the plasma membrane. 

In addition to certain of the sequences described above, this screen 

10 identified the following sequences: 
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Sequence 


Comments 


0V4vGll(SEQ IDNO:313) 


human clone 1 1 19D9 on chromosome 20pl2 


0V4vBll (SEQ IDNO;314) 


human UWGC:yl4c094 from chromosome 6p21 


OV4vD9 (SEQ1DN0:315) 


human clone 1 049G 1 6 chromosome 20q 12-13.2 


OV4vD5 (SEQ ID NO: 3 16) 


human KIAAOOH gene 


OV4vC2 (SEQ ID NO:317) 


human KJAA0084 gene 


OV4vF3 (SEQ IDNO;318) 


human chromosome 19 cosmid R31 167 


0V4VC1 (SEQ1DN0:319) 


novel 


OV4vH3 (SEQ [DNO:320) 


novel 


OV4vD2 (SEQ ID NO:321) 


novel 


0815P(SEQIDNO:322) 


novel 


OV4vC12(SEQ ID NO:323) 


novel 


OV4vA4 (SEQ ID NO:324) 


novel 


OV4vA3 (SEQ IDNO:325) 


novel 


OV4v2A5 (SEQ ID NO:326) 


novel 


0819P (SEQ ID NO:327) 


novel 


0818P (SEQ IDNO:328) 


novel 


0817? (SEQ ID NO:329) 


novel 


0816P (SEQ ID NO:330) 


novel 


Ov4vC5 (SEQIDNO:331) 


novel 
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Sequence 


Comments 




21721 (SEQ ID NO:332) 


human lumican 




21719 (SEQ ID NO:333) 


human rctinoic acid-binding protein II 


10 


21717 (SEQ ID NO:334) 


human26S proteasomc ATPase subunit 




21654 (SEQIDNO:335) 


human copine 1 




21627 (SEQ IDNO:336) 


human neuron specific ganima-2 cnolase 


15 


21623 (SEQ ID NO:337) 


human geranylgeranyl transferase II 




21621 (SEQ IDNO:338) 


human cyclin-dependcni protein kinase 




21616 (SEQ IDNO:339) 


human prepro-megakaryocyie potentiating factor 




21612 (SEQ IDNO;340) 


human UPHl 


20 


21558 (SEQ ID NO:341) 


human RalGDS-like 2 (RGL2) 




21555 (SEQ ID NO:342) 


human autoanligen P542 




21548 (SEQ ID NO:343) 


human actin-related protein (ARP2) 


25 


21462 (SEQ ID NO:344) 


human huntingtin interacting protein 




21441 (SEQIDNO:345) 


human 90K product (tumor associated antigen) 




21439 (SEQ IDNO:346) 


human guanine nucleotide regulator protein (timl) 


30 


21438 (SEQ IDNO:347) 


human Ku autoimmune (p70/p80) antigen 


21237 (SEQ ID NO:348) 


human S-laminin 




21436 (SEQ ID NO:349) 


human ribophorin I 




21435 (SEQ ID NO:350) 


human cytoplasmic chaperonin hTRiC5 


35 


21425 (SEQ ID NO:351) 


humanEMX2 




21423 (SEQ ID NO:352) 


human p87/p89 gene 




21419 (SEQ ID NO:353) 


human HPBRII-7 


40 


21252 (SEQ IDNO:354) 


human 'fl-227H 


21251 (SEQIDNO:355) 


human cullin I 




21247 (SEQ IDNO:356) 


kunitz type protease inhibitor (KOP) 


45 


21244-1 (SEQIDNO:357) 


human protein tyrosine phosphatase receptor F 
(PTPRF) 




21718 (SEQ ID NO:358) 


human LTR repeat 




OV2-90 (SEQ ID NO:359) 


novel 
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Sequence 



Comments 



Human zinc finger (SEQ ID NO:360) 



Human polyA binding protein (SEQ ID NO:361) 



Human pleitrophin (SEQ ID NO:362) 



Human PAC clone 278C19 (SEQ ID NO:363) 



Human LLRep3 (SEQ ID NO:364) 



Human Kunitz type protease inhib (SEQ ID NO:365) 



Human KIAA0I06 gene (SEQ ID NO:366) 



Human keratin (SEQ ID NO:367) 



Human HIV-ITAR (SEQ ID NO:368) 



Human glia derived nexm (SEQ ID NO:369) 



Human fibronectin (SEQ ID NO:370) 



Human ECMproBM4U (SEQ ID NO:371) 



Human collagen (SEQ ID NO:372) 



Human alpha enolase (SEQ ID NO:373) 



Human aldolase (SEQ ID NO:374) 



Human transf growth factor DIG H3 (SEQ ID NO:375) 



Human SPARC osteonectin (SEQ ID NO:376) 



Human SLPI leucocyte protease (SEQ ID NO:377) 



Humati mitochondrial ATP synth (SEQ ID NO:378) 



Human DNA seq clone 461 PI 7 (SEQ ID NO:379) 



Humaa dbpB pro Y box (SEQ ID NO:380) 



Human 40 kDa keratin (SEQ ID NO:381) 



Human arginosuccinate synth (SEQ ID NO: 3 82) 



Human acidic ribosomal phosphoprotein (SEQ ID NO:383) 



Human colon carcinoma laminin binding pro (SEQ ID NO;384) 



45 



50 



This screen further identified multiple forms of the clone 0772P, 
referred to herein as 21013. 21003 and 21008. PSORT analysis indicates that 21003 
(SEQ ID NO:386; translated as SEQ ID NO:389) and 21008 (SEQ ID NO:387; 
5 translated as SEQ ID ^0:390) represent Type la transmembrane protein forms of 
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0772P. 21013 (SEQ ID NO:385; translated as SEQ ID NO:388) appears to be a 
truncated form of the protein and is predicted by PSORT analysis to be a secreted 
protein. 

Additional sequence analysis resulted in a full length clone for 08E 
5 (2627 bp, which agrees with the message size observed by Northern analysis; SEQ ID 
NO:391). This nucleotide sequence was obtained as follows: tlie original 08E sequence 
(OrigOSEcons) was found to overlap by 33 nucleotides with a sequence from an EST 
clone (IMAGED 1987589). This clone provided 1042 additional nucleotides upstream 
of the original 08E sequence. Tlie link between the EST and 08E was confinned by 
0 sequencing multiple PGR fragments generated from an ovar>' primary tumor library 
using primers to the unique EST and the 08E sequence (ESTxOSEPCR). Full length 
status was further indicated when anchored PGR from the ovary tumor library gave 
several clones (AnchoredPCR cons) that all terminated upstream of the putative start 
methionine, but failed to yield any additional sequence information. Figure 16 presents 
5 a diagram that illustrates the location of each partial sequence within the full length 
08 E sequence. 

Two protein sequences may be translated from the full length 08E. For 
"a" (SEQ ID NO:393) begins with a putative start methionine. A second form "b" (SEQ 
ID NO:392) includes 27 additional upstream residues to the 5' end of the nucleotide 
0 sequence. 

From the foregoing it will be appreciated that, although specific 
embodiments of the invention have been described herein for purposes of illustration, 
various modifications may be made without deviating from the spirit and scope of the 
invention. Accordingly, the invention is not limited except as by the appended claims, 

5 

SUMMARY OF SEQUENCE LISTING 

SEQ ID N0s:l-71 are ovarian carcinoma antigen polynucleotides shown 
in Figures lA-lS. 

SEQ ID NOs:72-74 are ovarian carcinoma antigen polynucleotides 
0 shown in Figures 2A-2C. 

SEQ ID NO:75 is the ovarian carcinoma polynucleotide 3g (Figure 4). 
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^ SEQ ID NO;76 is the ovarian carcinoma polynucleotide 3f (Figure 5). 

SEQ ID NO:77 is the ovarian carcinoma polynucleotide 6b (Figure 6). 
SEQ ID NO:78 is the ovarian carcinoma polynucleotide 8e (Figure 7A). 
SEQ ID NO:79 is the ovarian carcinoma polynucleotide 8h (Figure 7B). 
5 SEQ ID NO: 80 is tiie ovarian carcinoma polynucleotide 12e (Figure 8). 

SEQ ID N0:81 is tiie ovarian carcinoma polynucleotide 12h (Figure 9). 
SEQ ID NOs:82-310 are ovarian carcinoma antigen polynucleotides 
shown in Figures 15A-15EEE. 

SEQ ID N0:311 is a full length sequence of ovarian carcinoma 
10 polynucleotide 0772P. 
2Q SEQ ID N0:3 1 2 is the 0772P amino acid sequence. 

SEQ ID N0s:5 13-384 are ovarian carcinoma antigen polynucleotides. 

SEQ ID NOs:385-390 present sequences of 0772P fomis. 

SEQ ID NO:391 is a full length sequence of ovarian carcinoma 

25 

15 polynucleotide 08E. 

SEQ ID NOs;392-393 are protein sequences encoded by 08E. 

30 
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CLAIMS 

1 . An isolated polypeptide comprising at least an immunogenic portion of 
an ovarian carcinoma protein, or a variant thereof that differs in one or more substitutions, 
deletions, additions and/or insertions such that the ability of the variant to react with antigen- 
specific antisera is not substantially diminished, wherein the ovarian carcinoma protein 
^5 comprises an amino acid sequence that is encoded by a polynucleotide sequence selected 

from the group consisting of: 

(a) polynucleotides recited in any one of SEQ ID N0s:l-81, 313-331, 359, 
366,379,385-387 or 391; and 

(b) complements of the foregoing polynucleotides. 



20 



25 



2. A polypeptide according to claim 1, wherein the polypeptide comprises 
an amino acid sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: 

(a) polynucleotides recited in any one of 1-81, 313-331, 359, 366, 379, 
385-387 or 391; and 

(b) complements of such polynucleotides. 

3. An isolated polynucleotide encoding at least 5 amino acid residues of a 
polypeptide according to claim polypeptide comprising at least an immunogenic portion of an 
ovarian carcinoma protein, or a variant thereof that differs in one or more substitutions, 
deletions, additions and/or insenions such that the ability of the variant to react with antigen- 
specific antisera is not substantially diminished, wherein the ovarian carcinoma protein 

40 comprises an amino acid sequence that is encoded by a polynucleotide sequence selected 

from the group consisting of: 

(a) polynucleotides recited in any one of SEQ ID N0s:l-8L 319-331, 359, 
385-387 or 391; and 

(b) complements of the foregoing polynucleotides 
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4. A polynucleotide according lo claim 3, wherein the polynucleotide 
encodes an immunogenic ponion of the polypeptide. 

5. A polynucleotide according to claim 3, wherein the polynucleotide 
comprises a sequence recited in any one of SEQ ID N0s:l-81, 319-331, 359, 385-387, 391 or 
a complement of any of the foregoing sequences. 

6. An isolated polynucleotide complementary to a polynucleotide 
according to claim 3. 

7. An expression vector comprising a polynucleotide according to claim 3 

or claim 6. 



25 8. A host ceil transformed or transfected with an expression vector 

according to claim 7. 



15 
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9. A pharmaceutical composition comprising a polypeptide according to 
claim 1. in combination with a physiologically acceptable carrier. 



10. A pharmaceutical composition according to claim 9. wherein the 
35 polypeptide comprises an amino acid sequence encoded by a polynucleotide that comprises a 

sequence recited in any one of SEQ ID NOs: 1-81, 3 13-33 1 , 359. 366, 379, 385-387 or 391. 



11. A vaccine comprising a polypeptide according to claim 1, in 
combination with a non-specific immune response enhancer. 



12. A vaccine according to claim 1 1 , wherein the polypeptide comprises an 
amino acid sequence encoded by a polynucleotide that comprises a sequence recited in any 
one of SEQ ID N0s:l-81, 313-331, 359, 366, 379, 385-387 or 391. 



13. A pharmaceutical composition comprising: 
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(a) a polynucleotide encoding an ovarian carcinoma polypeptide, wherein 
the polypeptide comprises at least an immimogenic portion of an ovarian carcinoma protein 
or a variant thereof that differs in one or more substitutions, deletions, additions and/or 
insertions such that the ability of the variant to react with antigen-specific antisera is not 
substantially diminished, wherein the ovarian carcinoma protein comprises an amino acid 
sequence that is encoded by a polynucleotide sequence selected from the group consisting of: 

15 (i) polynucleotides recited in any one of SEQ ID N0s:l-81, 319- 

331,359, 385-387 or 391; and 

(ii) complements of the foregoing polynucleotides; and 

(b) a phvsiologically acceptable carrier. 

20 

14. A phamiaceutical composition according to claim 13. wherein the 
polynucleotide comprises a sequence recited in any one of SEQ ID N0s:I-8U 319-331, 359, 
25 385-387, 391 or a complement of any of the foregoing sequences. 



15. A vaccine comprising: 

(a) a polynucleotide encoding an ovarian carcinoma polypeptide, wherein 
the polypeptide comprises at least an immunogenic portion of an ovarian carcinoma protein 
or a variant thereof that differs in one or more substitutions, deletions, additions and/or 
insertions such that the ability of the variant to react with antigen-specific antisera is not 
substantially diminished, wherein the ovarian carcinoma protein comprises an amino acid 
sequence that is encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID N0s:l-81, 313- 
331, 359, 366, 379, 385-387 or 391; and 

(ii) complements of the foregoing polynucleotides; and 

16. A vaccine according to claim 15, wherein the polynucleotide comprises 
a sequence recited in any one of SEQ IDN0s:l-81. 3 1 9-33 K 359, 385-387 or 391. 



1 7. A pharmaceutical composition comprising: 
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(a) an antibody ihat specifically binds to an ovarian carcinoma protein, 
wherein the ovarian carcinoma protein comprises an amino acid sequence that is encoded by 
a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs:l-Sl, 313- 
331, 359. 366, 379, 385-387 or 391; and 

(ii) complements of such polynucleotides; and 
15 (b) a physiologically acceptable carrier. 

18. A method for inhibiting the development of ovarian cancer in a patient, 
comprising administering to a patient an effective amount of an agent selected from the group 
consisting of 

(a) an ovarian carcinoma polypeptide comprising at least an immunogenic 
portion of an ovarian carcinoma protein or a variant thereof that differs in one or more 
25 substitutions, deletions, additions and/or insertions such that the ability of the variant to react 

with antigen-specific antisera is not substantially diminished, wherein the ovarian carcinoma 
protein comprises an amino acid sequence that is encoded by a polynucleotide sequence 
selected from the group consisting of 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 
391; and 

(ii) complements of such polynucleotides; 

35 (b) a polynucleotide encoding a polypeptide as recited in (a); and 

(c) an antibody that specifically binds to an ovarian carcinoma protein that 
comprises an amino acid sequence that is encoded by a polynucleotide sequence selected 
from the group consisting of: 

40 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

(ii) complements of such polynucleotides; 

and thereby inhibiting the development of ovarian cancer in the patient. 
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19. A metliod according to claim 18, wherein the agent is present within a 
pharmaceutical composition according to any one of claims 9, 13 or 17. 

20. A method according to claim 18, wherein the agent is present within a 
vaccine according to any one of claims 11, 1 5 or 18. 



15 21. A fusion protein comprising at least one polypeptide according to 

claim 1. 
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22. A polynucleotide encoding a fusion protein according to claim 21 . 

23. A pharmaceutical composition comprising a fusion protein according 
lo claim 21 in combination with a physiologically acceptable carrier. 

24. A vaccine comprising a fusion protein according lo claim 21 in 
combination with a non-specific immune response enhancer. 

25. A pharmaceutical composition comprising a polynucleotide according 
to claim 22 in combination with a physiologically acceptable carrier. 

35 26. A vaccine comprising a polynucleotide according to claim 22 in 

combination with a non-specific immune response enhancer. 

27. A method for inhibiting the development of ovarian cancer in a patient, 

40 

comprising administering to a patient an effective amount of a pharmaceutical composition 
according to claim 23 or claim 25. 

45 28. A method for inhibiting the development of ovarian cancer in a patient, 

comprising administering to a patient an effective amount of a vaccine according to claim 23 
or claim 26. 

50 
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29. A pharmaceutical composition, comprising: 

(a) an antigen presenting cell that expresses an ovarian carcinoma 
polypeptide comprising at least an immunogenic portion of an ovarian carcinoma protein or a 
variant thereof that differs in one or more substitutions, deletions, additions and/or insertions 
such tliat the ability of the variant to react with antigen-specific antisera is not substantially 
diminished, wherein the ovarian carcinoma protein comprises an amino acid sequence that is 

15 encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

(ii) complements of such polynucleotides; and 

(b) a pharmaceutically acceptable carrier or excipient. 



20 



30. A vaccine, comprising: 

25 (a) an antigen presenting cell that expresses an ovarian carcinoma 

polypeptide comprising at least an immunogenic portion of an ovarian carcinoma protein or a 
variant thereof that differs in one or more substitutions, deletions, additions and/or insertions 

such that the ability of the variant to react with antigen-specific antisera is not substantially 

30 ' 

diminished, wherein the ovarian carcmoma protem comprises an ammo acid sequence that is 

encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs:l-387 or 

35 391; and 

(ii) complements of such polynucleotides; and 
(b) a non-specific immune response enhancer. 

40 ... 

31. A vaccine comprising: 

(a) an anti-id iotypic antibody or anttgen-binding fragment thereof that is 
specifically bound by an antibody that specifically binds to an ovarian carcinoma protein that 
^5 comprises an amino acid sequence that is encoded by a polynucleotide sequence selected 

from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs; 1-387 or 

391; and 
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(ii) compiements of such polynucleotides; and 
(b) non-specific immune response enhancer. 

32. A vaccine according lo claim 30 or claim 31, wherein the immune 
response enhancer is an adjuvant. 

^5 33. A pharmaceutical composition, comprising: 

(a) a T cell thai specifically reacts with an ovarian carcinoma polypeptide 
comprising at least an immunogenic portion of an ovarian carcinoma protein or a variant 
thereof that differs in one or more substitutions, deletions, additions and/or insertions such 

20 

that the ability of the variant to react with antigen-specific imtisera is not substantially 
diminished, wherein the ovarian carcinoma protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 
25 (i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

(ii) complements of such polynucleotides; and 

(b) a physiologically acceptable carrier. 

30 

34. A vaccine, comprising: 

(a) a T cell that specifically reacts with an ovarian carcinoma polypeptide 
comprising at least an immunogenic portion of an ovarian carcinoma protein or a variant 
thereof that differs in one or more substitutions, deletions, additions and/or insertions such 
that the ability of the variant to react with antigen-specific antisera is not subsianliaily 
diminished, wherein the ovarian carcinoma protein comprises an amino acid sequence that is 

40 encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-3 87 or 

391; and 

(ii) complements of such polynucleotides; and 

(b) a non-specific immune response enhancer. 
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35. A method for inhibiting tlie development of ovarian cancer in a patient, 
comprising administering to the patient an effective amount of a pharmaceutical composition 
according to claim 29 or claim 33. 

36. A method for inhibiting the development of ovarian cancer in a patient, 
comprising administering to the patient an effective amount of a vaccine according to any one 
of claims 30, 31 or 34. 



37. A method for stimulating and/or expanding T cells, comprising 
contacting T cells with: 

(a) an ovarian carcinoma polypeptide comprising at least ivn immunogenic 
portion of an ovarian carcinoma protein or a variant thereof that differs in one or more 
substitutions, deletions, additions and/or insertions such that the ability of the variant to react 
2^ with antigen-specific antisera is not substantially diminished, wherein the ovarian carcinoma 

protein comprises an amino acid sequence that is encoded by a polynucleotide sequence 
selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 



391; and 



(ii) complements of such polynucleotides; 
(b) a polynucleotide encoding such a polypeptide; and/or 
35 (c) an antigen presenting cell that expresses such a polypeptide under 

conditions and for a time sufficient to permit the stimulation and/or expansion of T cells. 



38. A method according to claim 37, wherein the T cells are cloned prior to 

expansion. 



39. A method for stimulating and/or expanding T cells in a mammal, 
45 comprising administering to a mammal a pharmaceutical composition comprising: 

(a) one or more of: 

(i) an ovarian carcinoma polypeptide comprising at least an 
immunogenic portion of an ovarian carcinoma protein or a variant thereof that differs in one 
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or more substitutions, deletions, additions and/or insenions such that the ability of the variant 
to react with antigen-specific antisera is not substantially diminished, wherein the ovarian 
carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of: 

polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

15 complements of such polynucleotides; 

(ii) a polynucleotide encoding an ovarian carcinoma polypeptide; 

or 

(iii) an antigen-presenting cell that expresses an ovarian carcinoma 



20 



25 



30 



40 



45 



polypeptide; and 

(b) a physiologically acceptable carrier or excipicnt; 

and thereby stimulating and/or expanding T cells in a mammal. 



40. A method for stimulating and/or expanding T cells in a mammal, 
comprising administering to a mammal a vaccine comprising: 
(a) one or more of: 

(i) an ovarian carcinoma polypeptide comprising at least an 
immunogenic portion of an ovarian carcinoma protein or a variant thereof that differs in one 
or more substitutions, deletions, additions and^or insertions such that the ability of the variant 
35 to react with antigen-specific antisera is not substantially diminished, wherein the ovarian 

carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of: 

polynucleotides recited in any one of SEQ ID NOs; 1-387 or 



391; and 



complements of such polynucleotides; 

(ii) a polynucleotide encoding an ovarian carcinoma polypeptide; 

(iii) an antigen-presenting cell that expresses an ovarian carcinoma 



polypeptide; and 
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(b) a non-specific immune response enhancer; 

and thereby stimulating and/or expanding T cells in a mammal. 

41. A method for inhibiting the development of ovarian cancer in a patient, 
comprising administering to a patient T cells prepared according to the method of claim 39 or 
claim 40. 



42. A method for inhibiting the development of ovarian cajicer in a patient, 
comprising the steps of: 

(a) incubating CD4"*" T cells isolated from a patient with one or more of: 

(i) an ovarian carcinoma polypeptide comprising at least an 
immunogenic portion of an ovarian carcinoma protein or a variant thereof that differs in one 
or more substitutions, deletions, additions and;'or insertions such that the ability of the variant 

25 to react with antigen-specific antisera is not substantially diminished, wherein the ovarian 

carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of: 

polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

complements of such polynucleotides; 

(ii) a polynucleotide encoding an ovarian carcinoma polypeptide; 

35 or 

(iii) an antigen-presenting cell that expresses an ovarian carcinoma 

polypeptide; 

such that T ceils proliferate: and 

40 

(b) administering to the patient an effective amount of the proliferated 
T cells, and therefrom inhibiting the development of ovarian cancer in the patient. 

45 43. A method for inhibiting the development of ovarian cancer in a patient, 

comprising the steps of: 

(a) incubating CD4"^ T ceils isolated from a patient with one or more of: 
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(i) ail ovarian carcinoma polypeptide comprising at least an 
immunogenic portion of an ovarian carcinoma protein or a variant thereof that differs in one 
or more substimtions, deletions, additions and/or insertions such that the ability of the variant 
to react with antigen-specific antiscra is not substantially diminished, wherein the ovarian 
carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of: 

polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

complements of such polynucleotides; 

(ii) a polynucleotide encoding an ovarian carcinoma polypeptide; 

or 

(iii) an antigen-presenting cell that expresses an ovarian carcinoma 

polypeptide; 

such that T cells proliferate; 

(b) cloning one or more proliferated cells; and 

(c) administering to the patient an effective amount of the cloned T cells. 

44. A method for inhibiting the development of ovarian cancer in a patient, 
comprising the steps of: 

(a) incubating CDS"*" T cells isolated from a patient with one or more of: 

(i) an ovarian carcinoma polypeptide comprising at least an 
immunogenic ponion of an ovarian carcinoma protein or a variant thereof that differs in one 
or more substitutions, deletions, additions and/or insertions such that the ability of the variant 
to react with antigen-specific antisera is not substantially diminished, wherein the ovarian 
carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of 

polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

complements of .such polynucleotides; 
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(ii) a polynucleotide encoding an ovarian carcinoma polypeptide; 

(iii) an antigen-presenting cell that expresses an oviirian carcinoma 



polypeptide; 

such that T cells proliferate; and 

(b) administering to the patient an effective amount of the proliferated 
15 ^ cells, and therefrom inhibiting the development of ovarian cancer in the patient. 

45. A method for inhibiting the development of ovarian cancer in a patient, 
comprising the steps of: 

(a) incubating CD8"^ T cells isolated from a patient v^ith one or more of: 
(i) an ovarian carcinoma polypeptide comprising at least an 

immunogenic portion of an ovarian carcinoma protein or a variant thereof that differs in one 
25 or more substitutions, deletions, additions and/or insertions such that the ability of the variant 

to react with antigen-specific antisera is not substantially diminished, wherein the ovarian 
carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of: 

30 

polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

complements of such polynucleotides; 
35 (ii) a polynucleotide encoding an ovarian carcinoma polypeptide; 

or 

(iii) an antigen-presenting cell that expresses an ovarian carcinoma 

polypeptide; 

such that the T cells proliferate; 

(b) cloning one or more proliferated cells ; and 

(c) administering to the patient an effective amount of the cloned T cells. 

46. A method for identifying a secreted tumor antigen, comprising the 

steps of: 
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(a) implanting tumor cells in an immunodeficient mammal; 

(b) obtaining scrum from the immunodeficient mammal after a time 
sufficient to permit secretion of tumor antigens into the scrum; 

(c) imniUiiizing an immunocompetent mammal with the serum; 

(d) obtaining antiserum from the immunocompetent mammal; and 

(e) screening a tumor expression library with the antiserum, and therefrom 
identifying a secreted tumor antigen. 



47. A method according to claim 46, wherein the immunodeficient 
mammal is a SCID mouse and wherein the immunocompetent mammal is an 
immunocompetent mouse. 



48. A method for identifying a secreted ovarian carcinoma antigen, 
comprising the steps of: 

(a) implanting ovarian carcinoma cells in a SCID mouse; 

(b) obtaining serum from the SCID mouse after a time sufficient to permit 
secretion of ovarian carcinoma antigens into the serum; 

(c) immunizing an immunocompetent mouse with the serum; 

(d) obtaining antiserum from the immunocompetent mouse; and 

(c) screening an ovarian carcinoma expression librarv' with the antiserum, 
and therefrom identifying a secreted ovarian carcinoma antigen. 



49. A method for determining the presence or absence of a cancer in a 
patient, comprising the steps of: 

(a) contacting a biological sample obtained from a patient with a binding 
agent that binds to an ovarian carcinoma protein, wherein the ovarian carcinoma protein 
comprises an amino acid sequence that is encoded by a polynucleotide sequence selected 
from the group consisting of: 
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(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

(ii) complemenls of the foregoing polynucleotides; 

(b) detecting in the sample aii ajnoujn of polypeptide that binds to the 
binding agent: and 

(c) comparing the amount of polypeptide to a predetermined cut-off value, 
y5 and therefrom determining the presence or absence of a cancer in the patient. 

50. A method according to claim 49, wherein the binding agent is an 

antibody. 
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51. A method according to claim 50, wherein the antibody is a monoclonal 

antibody. 

52. A method according to claim 49, wherein the cancer is ovarian cancer. 



53. A method for monitoring the progression of a cancer in a patient, 
comprising the steps of: 

(a) contacting a biological sample obtained from a patient at a first point in 
time with a binding agent that binds to an ovarian carcinoma protein, wherein the ovarian 

35 carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 

sequence selected from the group consisting of; 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

(ii) complements of the foregoing polynucleotides; 

(b) detecting in the sample an amount of polypeptide that binds to the 

binding agent; 

45 (c) repeating steps (a) and (b) using a biological sample obtained from the 

patient at a subsequent point in time; and 
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(d) comparing the amount of polypeptide detected in step (c) to the amount 
detected in step (b) and therefrom monitoring the progression of the cancer in the patient. 

54. A method according to claim 53, wherein the binding agent is an 

antibody. 



15 55. A method according to claim 54, wherein the antibody is a monoclonal 

antibody. 



1Q 
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56. A method according to claim 53, wherein the cancer is ovarian cancer. 



57. A method for determining the presence or absence of a cancer in a 
patient, comprising the steps of: 
25 (a) contacting a biological sample obtained from a patient with an 

oligonucleotide that hybridizes to a polynucleotide tJiat encodes an ovarian carcinoma 
protein, wherein the ovarian carcinoma protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs:l-387 or 
391; and 

(ii) complements of the foregoing polynucleotides; 

35 (b) detecting in the sample an amount of a polynucleotide that hybridizes 

to the oligonucleotide; and 

(c) comparing the amount of polynucleotide that hybridizes to the 
oligonucleotide to a predetermined cut-off value, and therefrom determining the presence or 
absence of a cancer in the patient. 



58, A method according to claim 57, wherein the amount of polynucleotide 
45 that hybridizes to the oligonucleotide is determined using a polymerase chain reaction. 
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59. A method according to claim 57, wherein tJie amount of polynucleotide 
that hybridizes to the oligonucleotide is determined using a hybridization assay. 



60. A method for monitoring the progression of a cancer in a patient, 
comprising the steps of: 

(a) contacting a biological sample obtained from a patient with an 
15 oligonucleotide that hybridizes to a polynucleotide that encodes an ovarian carcinoma 

protein, wherein the ovarian carcinoma protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs:l-387 or 

391; and 

(ii) complements of the foregoing polynucleotides; 

(b) detecting in the sample an amount of a polynucleotide that hybridizes 
25 to the oligonucleotide; 

(c) repeating steps (a) and (b) using a biological sample obtained from the 
patient at a subsequent point in time; and 

(d) comparing the amount of polynucleotide detected in step (c) to the 
amount detected in step (b) and therefrom monitoring the progression of the cancer in the 
patient. 

35 61 . A method according to claim 60, wherein the amount of polynucleotide 

that hybridizes to the oligonucleotide is determined using a polymerase chain reaction. 



62. A method according to claim 60, wherein the amount of polynucleotide 
that hybridizes to tlie oligonucleotide is determined using a hybridization assay. 



63. A diagnostic kit, comprising: 
45 (a) one or more antibodies or antigen-binding fragments thereof that 

specifically bind to an ovarian carcinoma protein that comprises an amino acid sequence that 
is encoded by a polynucleotide sequence selected from the group consisting of: 
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(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

(ii) complements of the foregoing polynucleotides.; and 
(b) a detection reagent comprising a reporter group. 



64. A kit according to claim 63, wherein the antibodies are immobilized on 

^5 a solid support. 

65. A kit according to claim 63, wherein the solid support comprises 
nitrocellulose, latex or a plastic material 



66. A kit according to claim 63, wherein the detection reagent comprises 
an anti-immunoglobulin, protein G, protein A or lectin. 

67. A kit according to claim 63, wherein the reponer group is selected 
from the group consisting of radioisotopes, fluorescent groups, luminescent groups, enzymes, 
biotin and dye particles. 



68. A diagnostic kit, comprising; 

(a) an oligonucleotide comprising 10 to 40 nucleotides that hybridize 
35 under moderately stringent conditions to a polynucleotide that encodes an ovarian carcinoma 

protein, wherein the ovarian carcinoma protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

(ii) complements of tlie foregoing polynucleotides; and 

(b) a diagnostic reagent for uiie in a polymerase chain reaction or 
45 hybridization assay. 
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SE0UENC5 LISTING 
<110> Corixa Corporation 

<12 0;> COMPOSITIONS AND METHODS FOR THE THERAPY AND 
DIAGNOSIS OF OVARIAN CANCER 

-.130> 210121. 462PC 

<140> PCT 

cl41> 1999-12-17 

<160> 393 

<170> FcistSEQ for Windows Version 3.C 

<:210> 1 

^211> 461 

<212> DNA 

<213> Homo sapien 



<400> 1 

ctagagaggc acagaaggaa gaagagctaa aagcagcaaa gccgggttnt tttgctctgc 60 

LtLgcttcgt ttcgctttga gatggagtct cactccgttg cccaagccgg agcacaacgg 120 

catgatctca gctcgctgca acccccgcct cccacgCtica agtgactctc ctgcctcagc 130 

otcccaagta gctgggacta caggcgcccg ccaccacgcc cagccaatr.t cttttgcatc 2^0 

tttagcagag acagggtttc accaggttgg ccaggctgct cttgaactcc cgacctcagg 300 

tgatccaccc gcctcggcct cccaaagcgc tgggattaca ggcgtgagcc accacgcccg 360 

gcccccaaag ctgtctccti: cgtoLCtagc gtaaagctct cctgccatgc agtatccaca 420 

taactgacgt gactgccagc aagcccagtc actccgtggt c 461 



.',210> 2 

<211^ 540 

<212:> DNA 

•^213 -J Homo sapien 



<400> 2 

taggatgtgc tggaccctct gtgtcaaaaa aaacctcaca aagaatcccc tgctcattac 60 

agaagaagat gcatctaaaa tatgggttat tttcaacttt ttatctgagg acaagtatcc 120 

attaattatt gtgtcagaag agattgaaca cctgcttaag aagcttacag aagctatggg 180 

aggaggttgg cagcaagaac aatttgaaca Ctataaaatc aactttgatg acagtaaaaa 240 

cggcctttct gcatgggaac ttattgagct tactggaaat ggacagtrta gcaaaggcat 300 

ggaccggcag actgcgccta tggcaattaa cgaagtcttt aatgaactta tactagatgt 360 

gttaaagcag ggttacacga tgaaaaaggg ccacagacgg aaaaactgga ctgaaagatg 42 0 

gtttgcacta aaacccaaca taatttctta ctatgtgagr. gaggatctga aggataagaa 480 

aggagacatt ctcttggatg aaaattgctg tgtagagtcc ttgcctcaca aagatcgaaa 540 



<210> 3 

<:211> 461 

<212> DNA 

<213> Homo sapien 



<400> 3 
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gccqqqtctt "ttgttttgt 60 

cccaagccgq dgtacaacgq 120 

agcgattctc ctgcctcagc 180 

caqctaattt tttttgtat:t; 2'10 

cttqaactcc tgacctcagg 300 

ggcgtgagcc accacg;:ccg 360 

cctqccatgc agtacctaca 420 

461 

<210> 4 

<21.1> 53.1 

<212> DNA 

<213> Homo Gapien 



utagagaggc acagaaggaa 
tttgtcttgt tttgttttga 
catgatctca qctcgctgca 
ctcccaagta gctgggatta 
tttagtagag acagggtttc 
tgatccaccc gcctcggccu 
gcccccaaag ctgtttcttt 
taactgacgr gactgccagc 



gaagagtnaa aagcaqcaaa 

gatggagtct cactctgttg 

acctccgcct cccacgttca 

caqgcg:;ccg ccaccacgct 

accaggttgg ccaggctqwt 

cccaaagtgc cgggattaca 

tgtctttagc gtaaagctct 

aagctcagtc actccutggt 



<220> 

<221> misc_feature 

<222> (1) ... (531) 

<223> n = A,T,G or G 



<40C> 
t:ci:::l:ttc;tt: 
taactgctgt 
tt ctgagagc 
gcataattct 
gt t actgaqc 
gat aagctta 
caggtcacac 
gacatcctgt 
gtggagactt 



Lcgatr.tcct 
gt attatagc 
t t aqatgcaq 
tccttttctg 
cgcatgtttt 
ttttgaLatt 
tgtttatcca 
agtctgCwtg 
tnctttctqg 



tcnnrttgtc 
t zt c~ctgag 
tctccttttc 
atgact tttt 
taattctttc 
(jcttaagctc 
aaacttctag 
agat CTigctg 
agct cagcct 



acgrttgar t 
t: tcct tcagc 
aagagcatct 
atgaagtaaa 
gt ttaatagc 
ttgttgaagt 
ctcagtct tt 
atgntttcca 
gacaatqcct 



<210> 5 

<211> 531 

<212> DNA 

<213> Homo sapion 



t tatgaagt t 
tgartqttaa 
aar.tgrtct t 
ctga tccctg 
tgcttctcag 
tgtttgattt 
tgtqtttgct 
ttcactgct t 
tcttgntccc 



gr.tcaaqqqc 
atgaatcca t 
taagtcL ttg 
aat caqqtqt 
ggaccagata 
ccataat ttc 
t tctgatttg 
ccagttr.cag 
t 



60 
120 
180 
240 
300 
360 
420 
48C 
531 



<400> 
agccagangg 
cgatgaatgg 
aacagtttga 
ttttcctaca 
tgaacaagga 
taaagttgca 
tgttctctcc 
arcagccart 
ccagtattcc 



ctgagagctg 
agggccaaat 
taacctcaaa 
gt caggtctg 
tgggaagatg 
qggccaacag 
actaatctct 
gcctccagtt 
tCGCCtaatg 



caagaagaag 
atgtgcgcta 
cct Lcaggag 
ccggccccgg 
gaccagcaag 
ctgcctgtag 
cctcgttttg 
gcacctatag 
atgcctgctc 



tcaggatLca;: 
t tacat ctga 
gttacataac 
ttttagctga 
agttctctat 
tcctccctcc 
ggatgggaag 
caacaccctt 
ccctagrgcc: 



gatgqcccag 
agaacgtact 
aggtgatcaa 
aatatgggcc 
agct atgaaa 
tatcatgaaa 
catgcccaat 
gtcttctgct 
ttctgttagt 



trr cccacag 
aagca tga Ld 
gcccqtacct 
1 tatcagatc 
ctcatcaagt. 
caacccccta 
ctgtccattc 
acttcaggga 



60 
120 
180 
240 
300 
360 
420 
480 
531 



<210> 6 

<211> 531 

<212> DNA 

<213> Homo sapien 



<400> 6 

aatagattta atgcagagtg tcaacttcaa ttgattgata gtggctgccc agagcgctgt 60 

gttgagtagg tttctgagga tgcaccctgg rttgaagaga aagactcgca ggattaacaa 120 

tatctaaaa- ctcacttgta ggagaaacca caggcaccag agctgccact ggtgctggca 180 
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ccagc-ccac caacgccagc ga^qagccca aatgtgagag -ggcggccag gctggcacca 240 

gcactgaagc caccactggt gctggcactg gcactggcac tgtrattggt actggtactg 300 

gcaccagtgc rggcactgcc accctcrtgg gctLtggctr tagcttctgc tcccgcctgg 360 

atccgggctt -ggcccaggg tccqatatco gcttcgtccc agutigcaggg cccggcagca 120 

trccccgagc cgagcccaat gcccactcga gctc-aatct cggccccagc cttggcttca 480 

gctgcagcct: cagcLqcayc ccEcaaarcc gcttccatcg cctctcggta c 531 



<210> 7 

<21i> 531 

<212> DNA 

<213> Homo sapien 



<400> 7 

gccaaqaaag cccgaaaggt gaagcatctq gatggggaag aggatggcag cagtgatcag 60 

agtcaggctt ctggaaccac aggtggccga agggtcrcaa aggccctaat ggcc^icaatg 120 

gcccgcaggg cttcaagggg tcccacagcc ttttgggccc gcagggcatc aaggactcgg 180 

ttggctgctt gggcccggag agccttgctc cccctgagat cacctaaagc ccgtaggggc 240 

aaqgcccgcc gtagagctgc caagcTiccag tcatcccaag agcctgaagc accaccacct 300 

cgggatgtgg ccc-itttcca agggagggca aatgatttgg tgaagtaccL ttrggctaaa 350 

gaccagacga aga-r.cccac caagcgctcg gaca-gctua aggacatcat caaagaatac 420 

actgatgcgt: accccgaaar. catr^gaacga qcaggctatu ccttggagaa gqtatttggg 480 

arccaattga aggaaactga caagaacgac cact-gtaca ttcttcncag c 531 



<210> 8 

<211> 531 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1 ■ . . , (531} 
<223> n = A, T, C or G 



<400> 8 

gaggtctcac catgttgccc aqgctgctct tqaacticctg ggatcaacca atccacccar. 60 

cttggtctcc aaaagtgctg ggaucauagg cgtgagccac ctcacccagc caccaazzzt 120 

caancaggaa gactttttcc ttcttcaaga agtgaagggu ttccagacta -agctacact 180 

attgcttgcc cgagggcgac tacaaaattg cttcccaaaa ggttaggacg ygtaaagaar. 240 

tagattttcr gaatgcaaaa acaaaacgtg aactaatgaa ctttaggtaa uacatattca 300 

taaaataatt attcacatat tccctgatcc arcacagaaa taatgtatga aatgctttga 360 

gtttcttgga gtaaactcca ttactcatcc caagaaacca tautataagt atcacrcata 420 

ataagaacaa caggaccttg tcataaattc tggataagag aaatagtctc tcggtgtttg 480 

ntcttaattg ataaaattta cttgtccatc ttttagttca gaatcacaaa a 531 



<210> 9 

<211> 531 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (531) 
<223> n = A,T,C or G 



<400> 9 
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aagcggaaat gagaaaggag ggaaaatcat gtggtattqa gcqgaaaacr gcugqatgac 60 

agggcccaqc cctqtcggag aactcrcgqi; ggcgctgrag aacagggcca ^tcacagrgg 120 

ggtgcacaga ccagcacggc Lctgcgacct gtttqttaca ggrccatgat gagctaaaca 180 

atacacrgag tataagggtt gctttagaaa ctcttacagc aacttgacaa aglaatcttc: 240 

tigtgcagtga atctaagaaa aaaatrgggg ctgtatttgt atgttccttt ttttcatttc 300 

atgctci:gay tuaccudttt titattgcatt ttacaaaagc atcct::ccat gaaggaccgg 350 

aagttaaaaa caaagcacgt cctttatcac agcactgticg cagaacacag ttcagagtta 420 

tccacccaag gacccagcga gctqggctaa accaaagaat LLtycttttg gttaatcatc 480 

aggtacttga gttggaattg tttraatccc atcattacca ggctggangt g 531 



<210> IC 

<211> 861 

<212> DNA 

<213> Homo sapien 



<400> IC 

ccqcqqczcc tgtccagacc ctgaccctcc ctcccaaggc tcaaccgtcc cccaacaacc 60 

gccagccrtg tactgatqtc ggctgcgaga gcctgtgctt aagtaagaat caggccttat 120 

tggagacatt caagcaaagg ttggacaact acttt.tccag aacagaaagg aaactcatgc 180 

atcagaaaag gtgactaata aacgtaccaq aagaatacgg cugcacaaat: accagaatct 240 

yatcagar.aa aacayLUtaa gyaa ttr.r.r.g gggacctaca ataaacrtac agaqacctgc 300 

tttttggac-: gtgttagaga ctccacaaca agagaagtaa aacctgaaga gaccacctgt 360 

tcagaacatt gcttacagaa atarttaaaa atgacacaaa gaatatccat yagatcCcay 420 

gaatatcata ttcagcagaa tgaagcGcr,g gcagccaaag caggactcct tggccaacca 480 

cgatagagaa gtcccgatgg atgaacctzt gatgaaagat tgccaacagc cgctttattg 540 

gaaaLqagca ctcatccgat agaatcccuL gaaagcagta gccaccatgt tcaaccacct 600 

gtcatgactg tttggcaaat ggaaaccgct ggagaaacaa aattgcnatt tancagqaat 660 

aatcacaata gaaggtctta ttgttcagtg aaataataag atgcaacatt tgttgaggcc 720 

ttatgattca gcagcttggt cacttgatta gaaaaataaa ccattgcttc tticaa-tgcg 780 

actcttaatt ttaaagcaac tratgtgttc gatcatgtat gagatagaaa aattt'tatt 840 

actcaaagta aaataaatgg a 861 



<210> 11 

<211> 541 

<212> DNA 

•:213> Hcmo sapien 



<400> 11 

yaaaaaaaat ataaaacaca ccUttigcgaa aacggtggcc ctaaaagagg aaaagaat"t 60 

caccaatata aatccaactt tatqaaaact gacaatttaa ^ccaagaatc acttt'-gtaa 120 

atgaagctag caagtgacga tatgataaaa taaacgtgga ggaaataaaa acacaagact 180 

tggcataaga tatatccact tttgatatta aacttgtgaa gcatattictt cgacaaatrg 240 

tgaaagcgtt cctgatcttg cttgttctcc attrcaaara aggaggcaca ccacarccca 300 

agagtaacag aaaaagaaaa aagacatttt tgcattttga gatgaaccaa agacacaaaa 360 

caaaacgaac aaagtgtcat utctaattct agcctctqaa ataaaccttg aacatctcct 420 

acaaggcacc gtgatttttg taattctaac ctgaagaaat gtgatgactt ttgtggacac 480 

gaaaatcaga tgagaaaact ctggtctttc caaagcctga actcccctga aaacctttgc 540 

a 541 



<210> 12 

<211> 541 

<212> DNA 

<213> Homo sapien 



<400> 12 
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ctgggaccat trctcttgac g-catariaag acrcttctcc ttcctctcca tcctcttctc 60 

catcctcttc tgtacagtgc tgccgggtac aacggctatc ctigrctcta ccctgagatg 120 

aagatgatgc ttctgtttct cctaccataa ctgaagaaat ttcgctggaa gtcgnrtcac 180 

tggctgttrc tCLgact-ca ccttctttgt: caaacccgag tctttltacc tcatgcccct 240 

cagcttccac agcatctcca tctggatgtt tatttttcaa agggctcact: gaggaaaccc 300 

ctgattcaga ggtcgaagag ticactgtgar. ttttctcctc attttgctgc aaatttgcct 360 

ctttgctgtc cgtgctctca ggcaacccan ttgttgtcat gggggctgac aaagaaacc- 420 

ttggtcgact aagtiggcctg ggtgrcccag gcccacut;ac ."i ttagacctc tcagtacagc 480 

ttggtgaatt tccaggaaac ataacaccat tcattcgatt taaactattg gaatrggttt 540 



<210> 13 

<211> 441 

<212> DNA 

<:213> Homo sapien 



<400> 13 

gagggttggt ggtagcggct cggggaggtg ctcgctctgc cggrctCgct crctcgcacg 60 

cttcccccgg ctcccttcgt "tcccccccc cggtcqcctg cgtgccggag cgtgr.gcgag 120 

ggagggggag ggcgCcgggg gggtgggggg agg:;gttccg gtccccaaga qacccgcgga 180 

gggagccgga ggctgtgagg gactccgggn agccacggac gtcgagaggc tccagqagcc 240 

gctgaaagat; trtgagaaga gggggaaaaa ggaagtt::gt cc:tgtcccgg accagtttct 300 

ttgtcatgta gccaagactg gagaaacaat gattcagtgg Lcccaatrta aagcccatct 360 

tartttcaaa ctggagaaag tgatggatga tttcagaact tcagctcctg agccaagagg 420 

tcctcccaac cctaatgtcg a 4,51 



<21G> 14 

<211> 13L 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_reature 
<222> (1 ; ... (131 ) 
<223> n - A,T,C or G 

<'i00> 14 

aagcaggcgg ctcccgcgct cgcagggccg tgccacctgc ccgcccguccj cctngctcqc 60 

Lcgcccgccg cgccgcgctg ccgaccgcca gcatgccgcc gagagtgggc tgccccgcgc 120 

tgccgntgcc g 131 

<210> 15 

<211> 692 

<212> DNA 

<213> Homo sapien 

<400> 15 

atctcttgta tgccaaatat traacataaa tctttgaaac aagttcagat gaaataaaaa 60 

tcaaagtttg caaaaacgtg aagattaact taattgtcaa atattcctca ttgccccaaa 120 

ccagtatrtt ttttatttct acgcaaaagt atgccctcaa actgcttaaa tgatatatga 180 

ratgatacac aaaccagttt tcaaatagta aagccagcca tcttgcaatc gcaagaaata 240 

ggcaaaagat taraagacac cttacacaca cacacacaca cacacacgtg tgcacgccaa 300 

tgacaaaaaa caatttggcc tctcctaaaa taagaacatg aagacccnta attgctgcca 360 

ggaqggaaca ctgtgtcacc cctccctaca ar.rcaggtag tittcctttaa tccaatagca 420 

aatctgggca tatttgagag gagtgattct gacagccacg ttgaaatcct gtggggaacc 480 
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actcatgtcc acccaccgg^: gccctgaaaa aatcjccaata atttttcgct cccactrctg 540 

ctgctgtctc tliccacatcc tcacatagac cccagacc:cg ctggcccctg gctgggcatc 600 

gcattgctgg tagagcaagt cataggcccc gtcttrgacg ccacagaagc gatacaccaa 660 

atcgcctggt cggtcattgr cataaccaga qa 692 

<21C> 16 

<2ll> 728 

<212> DNA 

<213> Homo sapien 



<400> 16 

cagacggggt ttcactatgt tggctaggcc ggccztgaac tcctgacttc aggtgatctg 60 

cctgccttgg cctcccaaaq rgcugggatt acaggcataa gccautgcgc ccggctgatc 120 

tgatggtttc ataaggcttt tcccccLttt gctcaqcacc tctccttcct gccgccatgt 180 

gaagaaggac atgtttgctt ccccttccac cacgattgta agttgtttcc tgaggcctcc 240 

ccggccatgc: tgaactgtga gtcaattaaa cctctttccc ttataaatta tccagttttq 300 

ggtatgtctt tattagtaga atgagaacag actaacacaa cccttaaagq agactgacgg 360 

agaggattct tcctggatcc cagcacttcc tctgaatgct actgacatr^c ttcttaagga 420 

ctttaaactg gcagatagaa aacagattcc atggcicagc aqcctgagag cagggaggga 480 

gccaagctat agacgacacy ggcagcctcc cctgagqcca gctgtgcccg aacctcggca 540 

gtgctgccac ccaccccacc agggccaagu ccr.gcccccq gagagccaag ccccaatcac 600 

cgccagcctc aagtgtcccc aagccacagt ggctaggggg actcagcgaa cagttcccaq 660 

tctgccctac ttctcttacc tttacccctc ataccLccaa agtagaccal gctcatgagg 720 

tccaaagg 723 



<210> 17 

<211> 531 

<212> UNA 

< 2 1 3 > Homo sapien 

<220> 

<221> misc^feature 
<222> (1) ... (531} 
<223> n = A, T, C or G 



<400> 17 

aagcgaggaa gccactgcgq ctcctgyctg aaaaccggcg ccaggctcgq yaacagaggg 60 

aacgcgaaga acaggagcgg aagctgcagg ctgaaaggqa caagcgaatg cgagaqgaqc 120 

agctggcccg ggaggctgaa gcccgggctg aacgtgaggc cgaggcgcgg agacgggagg 130 

agcaggaggc tcgagagaaq gcqcaggctg aqcaggagga gcaggagcga ccgcagaagr: 240 

□gaaagagga agccgaagcc cggtcccggg aagaagctga gngccagcgc caggagcggg 300 

aaaagcactt tcagaaggag gaacaggaga gacaagagcg aagaaagcgg ctggaggaqa 360 

taatgaagag gactcggaaa -cagaagccg ccgaaaccaa gaagcaggat gcaaaggaga 420 

ccgcagctaa caactccqgc ccagaccctt gtgaaagctg tagagactcg gccctccggg 480 

cttccagaaa ggattctatt gcagaaagga aggagc-ngg ccccccangg a 531 

<210> 18 

<211> 1041 

<212> DNA 

<213> Homo sapien 



<220> 

<221> mi3C_featijre 
<222> (1) , . . (1041) 
<223> n = A, T, C or G 
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<4 00> 18 

ctcrg-ggaa aactgatgag gaatgaattt accattaccc atgctctcat ccccaagcaa 60 

agtgcugggt crgattactg caacacagag aacgaagaag aactL t:t:t:cr. catacaggat 120 

cagcagggcc tcatcacact gggctggatt: catacrracc ccacacagac cgcgr.ttctic 130 

tccagtgtcg acctacacac tcacngctct taccagatga tgttgccaga gtcagtagcc 240 

artgttrgct cccccaagct ccaggaaact ggattcttta aactaactga ccatggacta 300 

gaggagattt cttcctgtcg ccagaaagga tttcatccac r.cagcaagga tccacctctg 360 

ttctgtagcc gcagccacgt gactgttgtg gacagagcaq tgaccatcac agaccttcga 420 

tgagcgtttg agtccaacac cttccaagaa caacaaaacc acatcagtgt dcUgtagccc 480 

cttaatttaa gccttctaga aagctttgga agtttttgta gatagtagaa aggggggcat 540 

cacntgagaa agagctgatt ttgtatttca ggtttgaaaa gaaataactg aacatatttt: 600 

ttaggcaagt cagaaagaga acatggtcac ccaaaagcaa ctgtaactca qaaattaagt 660 

tactcagaaa ttaagtagct cagaaattaa gaaagaatgg tatiaatgaar: ccccatatac 720 

ccctccttct ggattcacca atitgttQaca tttttttcct ctcagctatc cttctaattt 780 

ctctctaart tcaatttgtt tatatttacc tctgggc::ca ataagggcat ctgtgcagaa 840 

acttggaagc catttagaaa arcttttgga ttttcctgtg gtttatggca atatgaatgg 900 

agcttattac Uggggtgacg qacagcrtac tccacttgac r.agattg-tt ggctaacaca 960 

zcccgaagaa tgattttgtc aqgaattatt gntatttaat aaatattr.ca ggalac^ttt 1020 

cccccacaat aaacraacaa t 1041 



<210> 19 

<211> 1043 

<212> Dm 

<213> Homo sapien 



<400> 19 

ctctgtggaa aactgatgag gaatgaattt accattaccc atgttctcat ccccaagcaa 60 

agtgctgggt ctgattactg caacacagag aacgaagaag aacttttcct catacaggat 120 

cagcagggcc tcatcacact gggctggatt catactcacc ccacacagac cgcgtttctc 180 

tccagtgtcg acctacacac tcactgctct taccagatga tgttgccaga gtcagtagcc 240 

attgtttgct cccccaagtt ccaggaaact ggattcttta aactaactga ccatggacta 300 

gaggagattt cttcctgtcg ccagaaagga tttcatccac acagcaagga tccacctctg 36C 

ttctgtagct gcagccacgt gactgttgtg gacagagcag tgaccatcac agaccttcga 420 

tgagcgtttg agtccaacac cttccaagaa caacaaaacc atatcagtgt actgtagccc 480 

cttaatttaa gctttctaga aagctttgga agtttttgta gatagtagaa aggggggcat 540 

cacctgagaa agagctgatt ttgtatttca ggtttgaaaa gaaataactg aacatatttt 600 

ttaggcaagt cagaaagaga acatggtcac ccaaaagcaa ctgtaactca gaaattaagt 660 

tactcagaaa ttaagtagct cagaaattaa gaaagaatgg tataatgaac ccccatatac 720 

ccttccttct ggattcacca attgttaaca tttttttcct ctcagctatc cttctaattt 780 

ctctctaatt tcaatttgtt tatatttacc tctgggctca ataagggcat ctgtgcagaa HAD 

atttggaagc catttagaaa atcttttgga ttttcctgtg gtttatggca atatgaatgg 900 

agcttattac tggggtgagg gacagcttac tccatttgac cagattgtrt ggctaacaca 960 

tcccgaagaa tgattttgtc aggaattatt gttatttaat aaatatttca ggatattttt 1020 

cctctacaat aaagtaacaa tta 1043 



<21D> 20 

<211> 443 

<212> DNA 

<213> Homo sapien 



<400> 20 

ggacgacaag gccatggcga tatcgcatcc gaattcaagc ctttggaatt aaataaacct 60 

ggaacaggga aggtgaaagt tggagtqaga tgtcttccat atctatacct ttgtgcacag 120 

ttgaatggga actgtttggg tttagggcat cttagagttg attgatggaa aaagcagaca 180 
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ggaacCggtg ggaggLcaag tggggaagtt ggcgaatgtg gaataactta ccuctgtgct 240 

ccacctaaac cagatgtgtL ycagcrtrcc tgacacgcaa ggatctactt raattccaca 300 

ctctcattaa taaattgaat aaaaggcaat gtcttggcac ctgatataat ctgccaggct 360 

atgtgacagt aggaaggaat gctttcccct aacaagccca atgcaczaqt cCgactttat ^120 

aaatcattra atsaaatcaa ctattatc 449 



<210:> 21 

<211> 411 

<212> DNA 

<213> Homo sapien 



<400> 21 

ggcagtgaca ttcaccatca tgggaaccac LiutccctTitt cttcaggatu crctgtagtg 60 

gaagagagca cccagtgttg ggctgaaaac atctgaaayt agggagaaga acccaaaata 120 

atcagtatct cagagggctc taaggtgcca agaagtctca ctggacattt aagtgccaac 180 

aaaggcatac tttcggaatc gccaagccaa aact^tctaa cttctgtctc tctcagagac 240 

aagtgagact caagagtcta ctgctttagt ggcaactaca gaaaactggt gttacccaga 300 

aaaacaggag caattagaaa tggttccaat acttcaaaqc tccgcaaaca cgacgtqctt 360 

tcctttgccc otttagqqtt tcttctcttt cctttctctt tatUaaccac t 411 



<210> 22 

<211> 896 

<212> DNA 

<213> Hcmo sapien 

<220> 

<22i> mi sc_ feature 

<222> {1} . . . (896) 

<223> n = A,T,C or G 



<400> 22 

ugcgctgaaa acaacggcct: cctttactgt taaaacgcag ccacaggtgc ttagccgtgg 60 

gcaCctcaac caccagcctc tgtggggggc aggtgggcgt ccctgnggqc ctctgggccc 120 

acgtccagcc tctg~cctct gccttccgtt ccccgacagi gttcccggca tcccuggtca 180 

cttggtactt ggcgtgggcc tcctgtgctg crccagcagc tcctccaggn ggrcggcccg 240 

cttcaccgca qcctcatgtt; gtrgtccggag gctgctcacq gcci:cct:;ct tcctcgcgag 300 

ggctgtiCLLc accccccygii gcaccLccLc cagctccagc tgcrggcggg c:_^::gcagcct 360 

ggccagctcg gccttggcct gccgcgtcrc ctcctcarag gctgccagcc qgtcctcgaa 420 

ctcctggcgg atcacctggg ccaggntgct gcgctcgcta gaaagctgct cgttcaccgc 480 

ctgcgcatcc tccagcgccc gctccttccg ccgcacaagg ccctgcagac gcagattctc 540 

gccctcggcc tccccaagct ggcccttcag ctccgagcac cgctcctgaa gcttccgctc 600 

cgactgctcc agctcggaga gctcggcctc gtacttgtcc cgtaagcgct tgatgcggct 660 

ctcggcagcc ctctcactct cctccttggc cagcgccacq tcggcctcca gccggtgaat 720 

gaccagctca atctccttgt cccggccttt ccggatttct tccctcagct cctgttcccg 780 

gttcagcagc cacgcctcct ccttcctggt gcggccggcc tcccacgcct gcctctccaq 840 

ctccagctgc tgcttcaggg tattcagctc catctggcgg gcctqcagcg tggcca 896 



<21C> 23 

<211> 111 

<212> DNA 

<213> Horno sapien 

<400> 23 

caacttatta cttgaaatca caatatagcc tgtccgtttg ctgtttccag gccgtgatat 60 
attttcctag tggtttgact ttaaaaataa ataaggttta attrtctccc c 111 
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<21C> 2A 

<2ll> 531 

<212> DWA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1} ... (531) 
<223> n = A, r, C or G 



<400> 24 

tgcaaqtcac gggagtttat ttatttaatt t-.tt t Uuccca gatggagact ctgtcgccca GQ 

ggctgqaqtg caatggtgtq atcttcgctc actgcaacct ccaccccctg ggttcaagcg 120 

attctcctgc cacagcctcc cgagtagctg qgattacagg tgcccgccac cacacccagc 180 

taatttttac attcttagta aagacagggr ttccccatgt cggccaggct ggtcttgaac 240 

ttctgacctc aggtgatcca cctgcc'tcgg cctnccaaag cgttgggatt acaggcgtga 300 

gctacccgtg cctggccagc onctgcagti taaaggacag r.catgttggc ::ccagcctaa 360 

ggcggcattc tcccccacca caaagcccgc ggctcccgta cctcaaaara gggcaccCg': 420 

aaaqncaqtc agtgaagtct ccgccctaac tggccacccg ggcccattgg cntctgacac 480 

ngccttgcca ggongcct.gc r. r.ct gcaaaa qaaaagztca cttcctrtcc g 531 



<210> 25 

<211> 471 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (471) 

<223> n = A,T,C or G 



<4 00> 2 5 

cagagaacot kagaaagatg ccgcgttttc ttttnanqaa cgagagaagc ccatttgtat 60 

ccctyaatca tcgagaaaaq gcggcggtgg cgacagcggc gacctaggga icqaCctgga 120 

gggacttggg gagcgtgcag agacctctag cccgaccgcg agggaccrcc cgccgggatg IHO 

cctggggagc agatggaccc r.actggaagr. caguuggact cacatttctc icagcaagar 240 

actccttgcc rgataattga agattctcag cctgaaagcc aggntctaya yyatgattct 300 

ggttctcact tcagcatgct acctcgacac cttcctaatc cccagacgca caaagaaaat 360 

cctgtgttgg ntgtt.gngtc oaatccttga acaaacagct ggagaagaac g/iggagaccg 420 

gtaatagtgg gttcaatgaa catttgaaag aaaaccaggt ::gcagaccct g 471 



<21D> 26 

<211> 541 

<212> DNA 

<213> Homo sapien 



<400> 26 

gactgtcctg aacaagggac ctctgaccag agagctgcag gagatgcaga gtggtggcag 60 

gagtggaagc caaagaacac ccaccttcc:; cccttgaagg agtagagcaa ccatcagaag 120 

ataccgrttt attgctctgg tcaaacaagr cutcocgagt tgacaaaacc r.caggctccg 180 

gtgacttctg aatctgcagt ccactttoca taagtticttg tgcagacaac tgctctttrg 240 

cttccatagc agcaacagat: gcttCggggc taaaaggcat gtcctctgac cttgcaggtg 300 

gtggatrttg ctcttttaca acatgtacat cct^iactggg ctgtgctgtc acagggatgt 360 

ccttgc^gga ctgttctgct atggggatac cttcqctgga ctgttcttica tgcttaattg 42C 
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cagtattagc aticcacat-a g.-icafjcc:gg tataaccaga gttggtggtt actqdtLgiid 480 
qctqctctitt gtccacLtL-d tatggcacaa gtattttcct caacatcctg :;ctctqqgdci 540 
^ " ' 541 

< 2 1 0 > 2 "7 

<211> 461 

<212> DNA 

<^13> Ho.T.o sapien 

<220> 

<221> misc_feature 
<222> (1) . (461) 
<223> n - A,T,C or G 



<400> 27 

gaaa-ctata tttaatcatt ctcttgaacg atcagaactc traaat::agt tttctataac 60 

arcangtaac acagtcaccg cggctccaag oLccaggaag gcagtgqtta acacdtgaag 120 

agtgcqggad qgqgqctqqa aacaaagtat tcttttcctt caaagcttca ttcctcaagg 180 

cctcaattca agcagtcatt gtcctLqctt tcaaaagtct qtgtgtgctt caLggaaggr 240 

atatgtttgt tgccttaatt tgaattgtgg ccaggaaggg tctqqagatc taaattcaga 300 

qtaagdaddc ctqagccaga acticdgycat rtctcttaca gaacttggct Igcagggraq 360 

aatgaanqqa aagaaactta qaaqclcaac aagctgaaqa Laatcccatc aqgcatttcc 420 

cataggcctt gcaactctgt trcactgagaq atqttatcct q 461 



<210> 28 

<211> 541 

<212> DNA 

<213> Homo capicn 



<4O0> 28 

agtctggagt gaqcaaacaa gagcaacaaa caarragaag ccaaaagcag aaggczccaa 60 

tatgaacasg ataaatctat cttcaaagac ata'^tagaaq Ttggqaaaat aatLtcargrg 120 

aactaqacaa gtgtgttaag actgaiaagt aaaatgcacg T:ggagacaag tgcatcccca 180 

gatct::aggg acctccccct qcctgicacc ^ggggnqtqa gaggacacga -agtgcatgt 240 

tctttgtctc tgaattttta gctatatqtq cLqtaatigtt gctcLqagga agccccrgga 300 

aaqLCLdLcjc L'dacat.atcc acatcttata ~tcca:jddat taagctqtaq lacgtaccct 360 

aagacgctcc taattqaccg ccactlcqca actcagqqqc ggctgcatrt tagtaatqqg 420 

tcaaatgatr. cactttttat gatgcttccc aaggtgcctt qqcttcLCLL cccaact-gac: 480 

aaatgcccaa gttgagaaaa atgatcataa ttttagcata aaccgagcaa "cggcgaccc 540 

c 541 



<210> 29 

<211> 411 

<212> DNA 

<213> Homo sapien 



<4C0> 29 

tagctgtctt cctcactctt atggcaatga ccccatatct taatggatta agacdatgaa 60 

agtgtatttc ttacactctg tdtctatcac ::agaagctga ggtgatagcc cqcttqtcat 120 

-gtcatccat attctgggac tcaggcggga dcttr:ctgga atattqccag ggagcatggc IBO 

aqaqqqqcac agtgcattcr gqgggaatgc acattqyctc agcccqgqta atgagtgata 240 

tacattacct ctgttcacaa cccattqccc agcaccagtc acaaggcccc accaaatacc 300 

agagcccaag aaatgtagtc ctgttgatat ggttrtgctg tgtcccaacc caaatctcat 360 

oLLgadLtgt aagctcnca- aaLtcccatg tqLtgLggga gggacctqqt g 4 11 
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<210> 30 

<21i> 511 

<212> DNA 

<213> iioino sapien 



<40D> 30 

atcatgacga tgttaccaad gggatigqtac taaaccattt gtactcgtct cttitccacac 60 

tgcttcgaag atactacctg agactgggca aLitataa«c aaaagagatt taattgactc 120 

acagttctgc atggctgaag aggcctcagg aaacttacag tcatggtgga aggcaaagga 180 

ggagcaaggc atgtcntaca tgtcagtagg agagagagcg agagcaggag aacccgccac 240 

ttataaacca ttcagatctc ataactccct atcatgagaa aaacatggag gaaaccaccc 300 

tcatgatcca atcacctccc gccaggtccc tccctcgaca cgtggggatt ataattcagg 360' 

attagaggga cacagagaca aaccaiatca tcattcatga gaaatccacc ctcatagtcr: 420 

aatcagctcc taccaggccc cacctccaac actggggatr qcaattc:aac ntgagatttig 480 

gatggggaca cagattcaaa ccatatcata c 511 



<2ia> 31 

<211> 827 
<212> DNA 
<2 13> Homo sapien 



<400> 31 

catggccttt ctccttagag gccagaggtg ctgccctggc: tgggagcgaa yctccaggca 60 

ctaccagctt tcctgatttt cccgtttggc ccacgtgaag agctaccacg agccccagcc 120 

ccacagtgtc cacucaaggg cagcttggtc ctcccgtcct gcagaggcag gctggcgtga 180 

cccLgggaac t::gacccggg aacaacaggt ggcccagagn gagtgtggcc tggcccctca 240 

acccagtgtc cqtcctcctc tctcctggag ccagrxttga qtttaaaggc attaagtgtt 300 

agatacaagc tccttgcqgc tggaaaaaca ccccrctgct gataaagctc agggggcact 360 

caggaagcag aggccccttg ggggtgccct cctqaagaga gcgtcaggcc atcagctctq 420 

Cccccctggt gctcccacgt ctgttcctca ccctccatct ctgggagcag ctgcacctga 480 

ctggccacgc gggggcagtg gaggcacagg ctcagggcgg ccgggctacc cggcacccta 540 

tggcttacaa agtagagttg gcccaglltc cttccaccr.g aggggagcac ticcgactcct 600 

aacagtcttc cttgcccrtgc catcatctgg cgtggctggc tgtcaagaaa ggccgggcat 660 

gctttctaaa cacagccaca ggaggcttgt agggcatctt ccaggtgggg aaacagtctt "720 

agataagLaa ggtgacctgc ctaaggcctc ccagcaccct tgatcttgga gtctcacagc 780 

agacrgcatg tsaacaactg gaaccqaaaa catgcctcag tataaaa 827 



<210> 32 

<211> 291 

<212> DNA 

<21 3> Homo sapien 



<400> 32 

ccagaacctc cttctctttg gagaatgggg aggcctcttg gagacacaga gggtttcacc 60 

ttggatgacc tctagagaaa ttgcccaaga agcccacctt ctggtcccaa cctgcagacc 120 

ccacagcagt cagttggtca ggcccrgctg tagaaggcca cttggctcca ttgcctgctt 180 

ccaaccaatg gqcaggagag aaggccttta tttctcgccc acccattctc ctgta^cagc 240 

acctccgttt tcagtcagyg ttgtccagca acggtaccgt ttacacagtc a 291 



<210> 33 

<211> 4 91 

<212> DNA 

<2 1 3> Homo sapien 



<4 00> 33 
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tgcatgtaqt tttatttatiq tgttttsgtc rggaaaacca ngtgtcccag cagcatgact 60 

gaacatcact cacttcccct acttgatcta caaggccaac gccgagagcc cagaccagga 120 

ttccaaacac actgcacgag aarattgtigg atccgctgtc aggtaag-gt ccgtcactga 180 

cccaracgct gtcacgtggc acar.gactqt acagtgccac gtaacaqcac r.gtacttttc 240 

tcccatgaac aqctacctqc cacgtatcta catgattcag aacatttcqa acagttaatr 300 

ctgacacttc aataatccca tcaaaaaccg taaaatcacL ttgatgtttg taacgacaac 360 

atagcatcac tttacgacag aatcatctqg aaaaacagaa caacgaatac atacatctta 420 

aaaaatgctg gggtgggcca gccacagctt cacycctgta atcccagcac Lutgggaggc 480 

ttaagcgggt g 491 



<2I0> 34 

<211> 521 

<212> DNA 

<213> Homo sapien 

<220> 

c221> mlsc_feature 

<222> (1) ... (521) 

<223> n - A,T,C cr G 



<4 0a> 34 

tgggccggaa agaagccaag gccaaggagc tggtgcggca gccgcagctc gaggccgagg 60 

agcacaggaa gcagaagaag cggcagagtg cgtcggccct gcacagauac cutcac: ttgc 120 

tggatggaaa ugaaaattac ccgtgtcttq tggatgcaga cggtgatgtg azttcctzcc 180 

caccaataac caacagtgag aagacaaagg ttaagaaaac gacttctgat trgtttttgg 240 

aagtaacaag tgccaccagt ctgcagatrr gcaaggatgt catggatgcc cccactctga 300 

aaatggcaac aaatgaaaaa gtacacttta gaaaataaag aggaaqgatic actcccagac 360 

actgaagccg atgcagtccc tggacaactt ccagatccca caacgaatcc cagtgcr^gga 420 

aaggacgggc ccttccttct ggtggrggaa cangtcccgg tggtqgacct tggaanggaa 480 

cctgaangrg gtgtaccccg ticcaaggccg accttggcca c S21 



<21G> 35 

<211> 161 

<212> DNA 

<2 i3> Homo sapien 

<220> 

<221> misc_feature 
<222> (!}... (161) 
<:223> n = A, r, C or G 



<:400> 35 

tcccgcgctc gcagggcncg tcccacctgc cygtccgccc gctcgctcgc tcgcccgccg 60 

cgccccgcrc ccgaccgyca gcatqctgcc gagagtgggc tgccccgcgc tgccgccgcc 120 

gccgccgccq ctgctgccgc tgctgccgcr gctgctgctg c 161 



<210> 36 

<211> 341 

<212> DNA 

<:213> Homo sapieii 



<400> 36 

ggcgggtagg catcgaactq agaagaacga agaagctttc agactacgtg gggaagaatg 60 

aaaaaaccaa aattatcgcc aagattcagc aaaggggaca gggagctcca gccccagagc 120 

ctattatrag cagtgaggag cacaagcagc tigatgctgta r.tatcacaga agacaagagg 180 
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agctcaagag attggaagaa aatgatgacg atgcctatict aaacccacca tgggcggaLa 
acactgcttt gaaaagacat tttcacggag igaaagacat aaagtggaga ccaagatgaa 
gctcaccagc tgatgacact tccaaagaga ttagctcacc t 

<210> 37 

<21l> 521 

<212> DNA 

<2 13> Homo sapien 

<220> 

<221> misc_feature 
<222> {!)... (521) 
<22 3> n - A, T, C or G 



240 
300 
341 



<400> 37 



tctgaaggtt 
qtt tgaqatt 
tgttgttctt 
cttgaaccta 
tctgactqac 
agaaaatcag 
ctccattagc 
cagcuggcta 
tttatttgca 



aaatgtt tea 
aaatgagata 
gatgatgatg 
Ltagar.aa-c 
gaagccccac 
atgccttcac 
tctcatct ca 
ccatcrnggno 
tttcccaaag 



tctaaatagg 


gataatgrta 


aacacccata 


gcataqagtt 


60 


atacatgtaa 


aaltatgtgc 


crggcataca 


gcaagattqt 


120 


atqatgatga 


taatat tttt 


cnatccncag 


tgcacaactg 


180 


aatacatqtt 


tcttgaactq 


agatcaattt 


ccccaugttg 


240 


attttrrtcr. 


agaggagatg 


acatt tgagc 


aagatcttaa 


300 


ctgaccactg 


cntggcgatc 


ccatggcact 


t t gcacatct 


360 


ccaqcccatc 


attattgtat 


qtgctgcctt 


ctqaagcttg 


420 


gao taaaaat 


catccttrca 


raaaaUaytg 


accct ccttt 


480 


ccaagcaccg 


tgqganggta 


g 




521 



<210> 38 

<211> 461 

<212> DNA 

<213> Homo i£apien 



<400; 
tatqaaqaag 
aaagggr cag 
gacttcctta 
tgggggact t 
atttactgtt 
aaaatgcrgt 
tactgttaca 
attcactcca 



■ 38 

ggaaaagaag 
tctgtagccc 
gtggtgtatc 
gggcccact t: 
gtt taacaat 
ttttgtgtgc 
gaagccagca 
gtgtgtgcaa 



ataatttgtg 
tticLtaatga 
^aatcacagg 
ctcatttcat 
qccacaaaga 
tcataatggt 
agaagacctc 
atccagtttg 



aaayaaa t gg 


grccagctac 


tagt c;t:ttga 


50 


gaataggcag 


ccttcagttg 


ct cagggtca 


120 


aaacatctgt 


cgt t ccct cc 


agtctctttc 


180 


t taattagag 


gaaa tagaac 


^caaagtaca 


240 


catggttqgg 


aqctattt c- 


-gatttgtgt 


300 


t c c a a a a a L L 


gggcgctggc 


caaagagaga 


360 


tqttcattca 


cacccccqgg 


ga t at cagga 


420 


gcctatcttc 


t 




461 



<210> 39 

<211> 769 

<212> DNA 

<213> Homo sapien 



<400> 39 

tgagggactg attggtttgc tctctgctat tcaattcccc aagcccactt gttcctgcag 60 

cgtccrcctt ctcattccct ttagttgtac cctctctttc atctgagacc tttccttctt 120 

gatgtcgcct tttcttcttc ttgctttttc tgatgttctg ctcagcatgt tctgggtqct 180 

tctcatctgc atcattcctt tcagatgctg tagcttcttc ctcctctttc tgcctccttt 240 

tctttttctt ttttttgggg ggcttgctct ctgactgcag ttgagcggcc ccagggtcct 300 

ggcctttgag acgagccagg aaggcctgct cctgggcccc taggccagca agcttggcct 360 

tcattgtgat cccaagacgg gcagccttgt gtgctgttcg cccctcacaq qcittggagca 420 

gcatctcatc agtcagaatc tttggggact rggacccctg gttgtcgtca tcactgcagc 480 

cctccaagtc tttgtttggc ttctctccac ctgaagtcaa tgtagccatc ttcacaaact 540 
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tctgatacag caagttgqgc ttgggatgat tataacgggt gqtctcctta gaaaggctcr. 600 

ttatctgtac cccatcctgc ccagcctcca ctaccaagtt ggccgcagtc t-gttgaaga 660 

gctcat-cca ccagtggttt gtgaactccL tggcagggcc acgtcctacc ccatgaqtqt 720 

cttgctticag ygtciccctg agagcctgag tgataccatt ctcnttccg 769 



<210> 40 

<2U> 292 

<212> DNA 

<213> Homo sapien 



<400> 40 

gacaacatga aataaatcct agaggacaaa atcaaactca atagagtgta gtctacttaa 60 

aaactcgaaa aacgagcaag tccggtggga gtygaggaag ggctatacta taaatccaag 120 

tgggcctcct gatcttaaca agccatgctc attatacaca tctctgaact ggacatacca 180 

cctttaccca ggaaacaggg ctrggaactt ctaagggaaa ttaacatgca ccacccacat 240 

ctaacctacc tgccgggtag gtaccatccc tgcttcgctg aaatcagtgc tc 292 



<210> 4 1 

<2ll> 405 

<212> DNA 

<2i3> Homo sapien 



<400> 41 

ttggaaCtaa ataaacctgg aacagggaag gtgaaagtrg gagtgagatg tcttccacat 60 

ctataccttt gtgcacagtt gaatgggaac tgtttgggtt tagggcatct: tagagttqat 120 

tgatggaaaa agcagacagg aactggtggg aggtcaagtg gggaagttgg tgaacgtgga 100 

ataacttacc tttgtgctcc acttaaacca gatgtgtcgc agccttcctg ncatgcaagg 240 

atctacttta attccacact ctcattaata aattgaataa aagggaatgt tttggcacct 300 

gatataatct gccaggctat gtgacagtaq gaaggaacgg tttcccctaa caagcccaat 360 

gcactggtc- gac'ttataa attatttaar aaaatgaact attatc 406 



<210> 42 

<211> 381 

<212> DNA 

<213> Homo sapien 



<400> 42 

aaacrcgacc tgcaacaggg acatgaattt actgcarqgc ccgagcaagc tcagr.ccctc 60 

tacc-caggg ccccacagcc atgaccacct cccccaggag cgggagggtig aagggggcct 120 

gtctctgcaa gtggagccag agtggaggaa tgagctcrga agacacagca cccagccttc 180 

tcgcaccagc caagccttaa ctgcctgcct gaccctgaac cagaacccag ctgaactgcc 240 

cctccaaggg acaggaaggc tgggggaggg agtt-acaac ccaaqccaCt ccaccccztc 300 

ccctgctggg gagaatgaca catcaagctg ctaacaattg ggggaagggg aagqaagaaa 360 

actctcaaaa caaaatcttg t 381. 



<210> 43 

<211> 451 

<212> DNA 

<213> Homo sapien 



<400> 43 

catgcgtttc accactgttg gccaggctgg tctcgaactc ctggcctcaa gcaatccacc 60 

cgcctcagcc tccaaaagtg ctgggattac agatgtgagc catggcacca tgccaaaagg 120 

ctatattcct ggctctgtgc ttccgagact gcttttaatc ccaacttctc tacatttaga 180 

ttaaaaaata ttttattcat ggtcaatctg gaacataatt actgcatcnt aagtttccac 240 
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tgatgtatac agaaggctaa aggcacaatt cttatcaaat ccagcagagt aaccaaacat 300 

aaaaLcatta attactttca act taatsac taattgacat tcctcaaaag agctgttctc 360 

aatcctgata ggttctttat ttttrcaaaa tatatttgcc atgggatgct aatttgcaat 420 

aaggcgcara atgagaatac cccaaactgg a 451 



<210> M 

<2n> 521 

<2a2> DNA 

<213> Homo sapien 



<4G0> 44 

gttqgacccc cagggactgg aaagacactt ctUgcccgag ccctggcggg agaaqcrgat 60 

gttccttrtt attatgcttc rcgatccgaa tttgatgaga tgtttgtggg cgtgggagcc 120 

agccgtatca qaaatctttt tagggaagca aaggcgaatg ccccttgtgt tatatttatu 180 

gatgaattag attctgttgg tcggaagaga attgaatctc caatgcatcc atattcaagg 240 

cagacca-aa aucaacctct :cctgaaatg gatgqtttta aacccaatga aqgagttatc 300 

ataataggag ccacaaacLt cccagaggca ttagataatg ccttaatacc gtcctggtcg 360 

ttttgacatg caagttacag ttccaaggcc agatgtaaaa qgtcgaacag aaattttgaa 420 

atgctatctc aataaaatsa agtrtgatca atcccgttga tccagaaatu atagccrcga 480 

ggtactggtg gcttttccgg aaacagagtt gggagaacct: t 521 



<210> 45 

<211> 505 

<212> DNA 

<213> Hcmo sapien 



<400> 45 

gcctacaaca tccagaaaga gtctaccctg cacctggtgc tscgcctcag aggtgggatg 60 

caqatcttcg tgaagaccct gactggtaag accstcactc tcgaagtgga gccgagtgac 120 

accatygaga acgtcaaagc aaagatccar gacaaggaag gcrtycctcc tgaccagcag 180 

aggttgatct ttgccggaaa gcagctggaa gatqgdcgca cc:ctgtctga ctacaacatc 240 

cagaaagayt cyaccctyca cctzygtgctc r,gtctcagag gtgggatgca ratcttcqtq 300 

aagaccctga ctggtaagac catcaccctc gaggtggacc ccaqtqacac catcgagaau 360 

gtcaaqgcaa agatccaaga taaggaaggc atccctcctg atcagcagag gttgatctt- 420 

gctgqgaaac agctggaaga tgqacgcacc ctgtctgact acaacatcca gaaagaqtcc 460 

actctgcact tggtcctqcg cttgaggggg ggtgtctaag tttccccctt taaggt i: cc.-n 540 

acaaar.ttca ttgcactrtc crttcaataa aqttgttgca ttccc 535 



<210> 46 

<211> 481 

<212> DNA 

<213> Homo sapien 



<400> 46 

gaactgqgcc ctgaqcccaa gtcatgcctt gtgtccgcat ctgccgtgtc acctctgtko 60 

ctgcccctca cccctccctc ctggtcttct gagccagcac catctccaaa tagcctatto 120 

cttcctgcaa atcacacaca catgcgggcc acacatacct yctgccctgg agatggggaa 180 

gtaqqagaga tgaatagagq cccatacatt gtacagaacg aggggcaggL gcagataaaa 240 

gcagcagacc cagcggcagc tgaggtgcat gqaqcacgct tggggccqgc attggqctgd 300 

gcaccugacg ggcctcatct cgtgaatcct cgacgcagcg ccacagcaga ggagttaagt 360 

ggcacctggg ccgagcagag caggagactg aggctcagag tggaggctaa gctgcccrgg 420 

aactcctcaa tcttgcctgc cccctagtat gaacccccct tcctgcccct acaattcctg 480 

a 481 



<210> 47 
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<2ii> 'jei 

<212> DUA 

<213> Homo sapien 

<220> 

<221> mx3c_f Lure 

<222> {1} ... (461) 

<223> n = A,T,C or C 



<400> 47 

atggatctTia ctttgccacc caggttggag Cgcagtgctg caatcttggc tcactgcagc 60 

cttaacctcc cacgctcaag ctatccccct gccaaagcct tccacatagc tgggactaca 120 

ggtacacngc caccacaccc agctaaaatt tttgtatttt ttgtagagac gggatctcgc 180 

cacgttgccc aggctggtcc catcctgacc tcaagcagat ctgcccacct cagcccccca 240 

acgngctagg attar.aggng tgagccaccg cacccagcct ttgttttgct tttaatggaa 300 

tcaccagttc ccctccgtgt ctzcagcagca gctgtgagaa atgctttgca tctgtgacct 360 

ttatgaagqg qaacttccac gctgaatgag ggtaggacLa cacgctcr:tg tttcccgggg 420 

grcaagaaag cctcagactc cagcatgaca agcagggtga g 461 



<210> 43 

<211> 571 

<212> DNA 

<213> Homo sapien 



<4nO> 48 

ataggggctt taaggaggga atlcaygtLc aatgaggtcg caaggccagg gctcttatcc 60 

agcaagactg gggtccttag atgagaaaga gacacccgag gtccttctcc ctgccgtgtg 120 

aggatqcatc aagaaggcgg ccgictgcaa gcgaacgaga ggccgcacca gaaaccgaca 180 

ccttcntctt ggactrgcag cctctagaac tgagaaaata actgtctqtL ggttaagcco 240 

cccagtttgt agtattctct catggcttcc tiaagcagact aacaaacaaa cacccaaaat 300 

taactgatgg cttcgctgtc ttcLgtaaaa atitgctatga cagaacrctt cactcactgt 360 

tttgcacttt ctccctcagt ccctggttct t^cttctcac aUaatcucaa tttcaattr^i 420 

tagttcatgg cccaggcaga gtcattcatc acggcatctc crgagctaaa ccagcacctg 480 

ctctgctcac ctcrtgactg gctgGtcatc atcagccctc t::gcagagat ttcatctcct 540 

cccgtgccag gtacttcacy caecaagctc a 571 



<210> 49 

<211> 511 

<212> DKA 

<213> Homo sapien 



<400> 49 

ggataatgaa gttgttttat ttagcttgga caaaaaggca tartcctcta ttttcttaca 60 

caacaaata;: ccccaaaata aagcaagcat atatatcttg aatgtgtaat aatccagtga 120 

taaacaagag cagtacttta aaagaaaaaa aaatatgtat Ctctgiicagg ttaaaatgag 180 

aatcaaaacc atttactctg ctaactcatt attttttgct ttctttttgg ttaagagagg 240 

caatgcaata cactgaaaaa ggtttttatc ttatctggca ttggaattag acatatccaa 300 

accccagccc ccatttccaa act.ttaagac cacaaacaag Uaatttactt ttctgaacat 360 

tggttttttc tggaaaar.gg gaattataaa atagactttc cagactctta tgagatraaa 420 

taagataatg tatgaaattc tttcttcttt tttacttctt ttrccttttt gagatggagc 480 

ctcaccccgt cacccaqqct qgagtacaqt g 511 



<210> 50 
<211> 561 
<212> DNA 
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<213> Homo sapien 



<AQO> 50 

ccactccact ccagcctggg tgacgqagtg agactctqtc ccaaaaaaac aaacaaacaa 60 

acaaacaaaa aacrqaaaag gaaatagagt tcctctttcc tcatatatga atatattatt 120 

tcaacagatt gttgatcacc Uaccatatgc trggtatcgt: tctaattqct ggggatacag 180 

caagaggttc tgcagaactt catggagcat gaaagtaaac aaacaaagtt aacttcaagg 240 

ccaggcatgg ttgctcacac crttagtccc agcactttgg gagyctgagg caggtggatc 300 

acttgggcjcc aggagttcaa ggctgcagtg agccaagatt gtgccactac tctccaggct 360 

gggcaacaga gcaagaccct gtctcagggg gaacaaaaag ttaatttcag attttgttaa 420 

gtgctgtaaa ggaagtaaat aggttgatat tcaagagagc acctgaaggc caggcgtggt 480 

ggctcacgcc tgtggtctaa cgctttggga agcccgagcg ggcggatcac aagctcogga 540 

gaattttggc caggcatggt q 561 



<7A0> 51 

<211> *]51 

<:212> DNA 

<213> Komo sapien 



<400> 51 

agaatccatt tattgggttt iiaaac-agut acacaactqa aatcagtTitg gcaciiacLtt 60 

atacagggat tacgcctgrc tatgccgaca cttaaatact gtaccaggac cactgctgtg 120 

cttaggtctg tattcagtca t.tc.igcatgt agatactaaa aatatactgt agtcttccLt 180 

taaggaagac tgtacagggt' gtgttgcaag atgacattca c^aatttgtg aattatttca 240 

acccagaaga tacctctcac tctataaact tgtcataggc aaacatgtgg tgttagcatt 300 

gagagatgca cacaaaaatg etacauaaaa gttcagacat tctaatgaca agcgaaccga 360 

aaaaaaaaaa aaccccacat ctcaattttt gtaacaagat aaagaaaata atictaaaaac 420 

acaaaaaatg gcattcagtg gctacaaagc c 451 



<210> 52 

<211> 682 

<212> DNA 

<213> Homo sapien 



<400> 52 

caaatantta atataaatcr ttgaaacaag rtcaqakgaa ataaaaatca aagttrgcaa 60 

aaacgtgacg attaacttaa ctqzcaaar.a rtcctcatiug ccccaaatca gtattttttt 120 

tatttctatg caaaagtatg ccttcaaact gcttaaatga tatatgatat gacacacaaa 180 

ccagttttca aatagtaaag ccagtcatct tgcaattgta agaaataggt aaaagattat 240 

aagacacctt acacacacac acacacacac acacacacgt gtgcaccgcc aatgacaaaa 300 

aacaatttcg cctctcctaa aataagaaca tgaagacccL Laattgctgc caggagggaa 360 

cactgtgtca cccctcccta caatccaggt aqtttccttt aatccaatag caaatctggg 420 

catatttgag aggagtgatt ctgacagcca csgttgaaat cctgtgggga accatrcatg 480 

tccacccact ggtgccctga aaaaatgcca ataattttrc gctcccactt ctgctgctgt 540 

ctctuccaca tcctcacata gaccccagac ccgctgg-cc ctggctgggc atcgcattgc 600 

tggtagagca agtcataggc ctcgtctttg acgtcacaga agcgatacac caaattgcct 660 

ggtcggtcat tgtcataacc ag 682 



<2,10> 53 

<21i> 311 

<212> DNA 

<213> Homo sapien 

<220> 

<22i> misc feature 
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<222> (1) ... (311 ) 
<223> n - A/r,C or G 



<4 00> 53 

tttgacttta gtaggggtct gaacrattta 
tatatctttc attatgccat cutatcttct 
tctgcattwa tcacattaaa aatggctttc 
cctrttavag ccntcattta aaqcmggntt 
gagcCgtgaa ctctggctga aggctttccc 
agbgtgagtt a 



ttttact t tg 


ccngtaatat 


t taraccyt.a 




aatigbcaagg 


gaacagwtgc 


taamctiggct 


120 


ttggaaaatc 


ttcttqatat 


caataaagga 


180 


ct ct ccaacd 


cgagr.ctgct 


sasggggggk 


240 


atacacactg 


caatgacmtg 


gt ttctgacc 


300 
311 



<210> 54 

<211> 561 

<212> DNA 

<213> Homo sapien 



<400> 
agagaagccc 
cctccatcar 
ctttgcttt t 
tgtt -otaa:: 
agttcacacr 
ctcccagctc 
actgcgggaa 
gagagactcg 
cagatggaca 
tcattct gcg 



54 

cat aaatqca 
cgggttcata 
aactctcarc 
gagtgcgqca 
ggggagaagc 
accctacarc 
ggccttcagc 
taagtgcaga 
gattcccacc 
ctggacaqt t 



a t cagtgtgg 
ct ggagagaa 
tit £ctgaaca 
aagcct ttcg 
cctaccagtg 
agccgagt tc 
cggaggtcaa 
aaacatggtc 
ggagagaagc 



gaaggcctt c 
acccratgt a 
cgtaaggact 
tcggagttcc 
cgttgaatgt 
acactggaga 
ccctcattca 
cagcctt tgt 
acggcagaac 



agtcagagnt 
tgtaatgaat 
cacacaggag 
actcttgt tc 
gggaaagctt 
gaagccctat 
gcatcagaaa 
tcatggctcc 
cttt aacco t 



caagcctttt 
gcggcagacc 
aaaaacccta 
agcatcgaag 
tcagccagag 
gactgt ggtg 
gctcacagcg 
agcctcacag 
ggtgcaaatc 



60 
120 
180 
240 
300 
3 60 
420 
480 
540 
561 



<210> 55 

<211> 311 

<212> DNA 

<2 1 3> Homo sapien 



<4 00;: 
qaqacagggt 
actgcagccc 
ggact gtggg 
tttgccatgt 
cctcccagaa 
ttagcatcca 
atttttacta 
ttagtt tt cc 
agagataacc 
gaggtgcacg 
cctgt tgcct 
acgctgtcaa 
gtcctttggc 
gaacccctgg 



55 

ctcactttgt 
tgacctccHq 
tgcatgccac 
tgcacatgct 
tgttgggat t 
cttgctcact 
ggctttggat 
tttaactga.t 
ggcat cactc 
ataaaggcct 
gacaaatuga 
t ttttccacc 
aaaagtaatt 
gaccaggact 



cacccaggct 
yactcaaaca 
catgcctgqc 
gctctiLgaac 
acaggggtaa 
gagat taacc 
atttttttcc 
aataaaacat 
ccttgctcaa 
rt agtcrgct 
at tgacagcg 
aatcccttgt 
gcaacttctt 
aaaacctcca 



ggaatgcagt 
attctcctgc 
::aacttttgt 
tcctqagctc 
accaccacgc 
ataagagarg 
tttttcagct 
tgaaaggaaa 
ttccagtctt 
tt cgcact t t 
tatgccatga 
ctccctttgg 
ctaggtattc 

g 



ggtgcgatct 
ctcagccctg 
agt tt t tgta 
aaacgatctg 
ctggccccat 
ataagcactq 
ttatacagag 
taagtttacc 
taccacatca 
ttcttccact 
ctattccatt 
agagatct tc 
tattgtccgt 



tocgtagctc 
caagtagc::g 
aagatggggt 
cccacctcgg 
tagggtat tc 
gaagaaaaaa 
gattggat ct 
tgagattcac 
attattttca 
tt tt tgtaaa 
tgtcaggcat 
tt atcagcta 
tccacugg ty 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
811 



<210> 56 

<211> 591 

<212> DNA 

<213> Homo sapien 



<220> 
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<221> mific feature 
<222> (1) .7. (591) 
<223> n = A,T,C or G 



<400> 56 

atctcatata ratattr.cr.t cctgactuta tt-gcrtgct tctgncacgc atrtaaaata 60 

tcacagagac caaaatagag cggctttctg qtggaacgca rggcagtcac aggacaaaat 120 

acaaaactag ggggctctgt cttctcatac atcatacaaL tiUtcaagtat tttttctacg IQO 

tacaaagacc tactctatct gaaaaaaaat taaaaaataa atgagacaag atagtrtatg 240 

catcctagga agaaagaatg ggaagaaaga acggggcagt tgggtacaga -tcctgtcc;c 300 

ctgttcccag ggaccactac crtcctgcca ctgagttccc ccacagcctc accca^catg 360 

tcacagggca agtgccacgg taggtgggga ccagtggaga caggaaccag caacataccc 420 

tggcctggaa gataaggaga aagtctcaga aacacactgg tgggaagcaa ucccacnggc 480 

cqtgccccan gagcttccca cctgctgctg gciccctggg tggctttggg aacagcttgq 540 

gcaggccctt ttgggtgcgg nccaact.ggg cctttgggcc cgtgtggaaa g 591 



<210> 57 

<211> 481 

<212> DNA 

<213> Homo sapien 



<400> 5*/ 

aaacattgag atggaatcat agggtttccc agaatcaggt ccatauctta actaaatgaa 60 

aattatgatt tatagccttc tcaaatacct gccatacttg acatctcaac cagagctaat 120 

cttacctctt tacaaattaa ataagcaagt aactggatcc acaatttata ntocctgtca 180 

attttttctg tattaaacct ctatcatagt ttaagcctat tiagggtactt aatccrtaca 240 

aataaacagg -ttaaaatca cctcaatagg caactgcr.ct tctggttttc ttctttgact 300 

aaacaatctg aatgcttaaq attctccact ttgcgtgcta gcagtacaca gtgttacact 360 

ctgtattcca gacttcttaa attatagaaa aaggaatgta cactttrtgt attctttctg 420 

agcagggccg ggaggcaaca ::catctacca tggtagggac ttgtatgcat ggaccacctt 480 
a ^ '481 



<210> 56 

<211> 141 

<212> DNA 

<2i3> Homo sapien 



<400> 5S 

actctgtcgc ccaggctgga gcccabrggre gcgatctcga ctccctgcaa gctrncgcccc 60 

acaggwtcat gccattctcc -gcctcagca tctggagtag ctgggactac aggcgccagc 120 

caccatgccc agctaaLttL z 141 



<210> 59 

<211> 191 

<212> DNA 

<213> Homo sapien 



<400> 59 

accttaaaga cataggagaa ttcatactgg gagagaaagc ttacaaacgt aaggtttctg 60 

acaagacttg ggagtgattc aoacctggaa caacatactg gacttcacac tggabaqaaa 120 

ccttacaagt gtaatgagtg tggcaaagcc tttggcaayc agtcaacaci: tattcaccar. 180 

caggcaattc a 191 



<210> 60 
<211> 480 
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<212> DNA 

<213> Homo sapien 



<400> 6C 

aqtcaqqatc atqatggctc aqtttcccac agcgacqaac qgaggqccaa at.atqrggqc 60 

tatcacatct gaagaacgta ctaagcatga taaacagttt gataacctca aacct'cagg 120 

aggrtacata acaggtgatc aagcccctac tttttcccca cactcagctc cgccqgcccc 180 

ggtttUaqcc gaaalatqgg ccttatcaga tctgaacaag gatgggaaga tggaccagca 210 

agagttctct atagctatga aactcatcaa gttaaagttg cagggccaac agctgcctgt 300 

agtcctccct cctatcatga aacaaccccc tatgttctct ccactaatct ctgctcgtuL 360 

tgggatggca agcatgccca atctgtccat tcatcagcca ctccctccag rtgcacctat 420 

agcaacaccc ctgtcttctg ctacttcagg gaccagtatt cctccctaat gatgcctgct 480 



<210> 61 

<21l> 381 

<212> DNA 

<213> Homo sapien 



<400> 61 

cttLcgattr ccttcaattt gtcacgtctg attttatgaa gttgttcaag gqctaactgc 60 

cgtgtattat agcrttctct gagttccttc agctgattgt taaatgaatc catttcrgaq 120 

agcttagatg cactttcttt -tcaagagca r.ctaattqtt ccttaagtct ctggcataat 180 

r.cttcctttt ctcatgac'tt cctatyaagt aaactgatcc ctgaatcagg tgtgttactg 240 

agctgcatgt ttttiaattct rtcgtttaat agctgcttct cagggaccag atagataagc 300 

itactctgac attccttaaq ctcttqqtqa aqttgttcga tttccaraat ttccagctca 360 

cactggttat cccaaacttc t 381 



<210> 62 

<211> 906 

<212> DNA 

<213> Hono sapien 



<400> 62 

gtggagqtga aacggaqqca aqaaagqgqq ccacctcagg agcgagggac aaagggggcc 60 

tgaggcacct agcccgccgc accccggcga caggaagccg tcctgaaccq cgctaccggg 120 

-aggggaagg gcccgcgtag :;ccT:cgcagg gccccagagc tggagrcggc tccacagccc 180 

cgggccgtcg gctt'jtcact; ccctgqacct ccccggcgcc cgggccrgag gactggc^cc 240 

gcggagggag aacaggaaac agactrgagc agctccccgt tgccucguaa cUccacLgcj 300 

gaggaactct catttcttcc ctcgcrcctt caccccccac ctcatgtaga aaggtgctqa 360 

agcgtccgga ggcaagaaga acctgggcta ccgtcctggc cttcccmccc ccttcccggg 420 

gcgctttggt gggcgtggag ttggggttgg gggggtgggL gggggttctt ttttggagcg 460 

ctggggaact tttttccctt cttcaggtca ggggaaaggg aatgcccaat tcagagagac 540 

atgggggcaa gaaggacggg agtggaggag cttctggaac tttgcagccg tcatcgggag 600 

gcggcagctc taacagcaga gagcgtcacc gcttggtatc gaagcacaag cggcataagt 660 

ccaaacactc caaagacatg gggttggtga cccccgaagc agcatccctg ggcacagtta 720 

tcaaaccttt ggtggagtat gatgatatca gctctgattc cgacaccttc tccgatgaca 780 

tggccttcaa actagaccga agggagaacg acgaacgtcg tggatcagat cggagcgacc 340 

gcctgcacaa acatcgtcac caccagcaca ggcgttcccg ggacttacta aaagctaaac 900 

agaccg 906 



<210> 63 

<211> 491 

<212> DNA 

<213> Homo sapien 
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<400> 

tgcttccaga 
ggttgcgggc 
t caggcttgg 
aaccragaaa 
tgctggtgac 
agtggccrct 
99tggggtiga 
cactgcggtc 



63 

ccLgcaygag 
gaggatgggg 
ccccggaagc 
ggt accaaac 
aagattggtc 
aacatattcc 
ggaggcccgt 
gggtttctga 
a 



accagagaca 


acgggattag 


ccagt;gcLca 


ctgt cct tta 


60 


acagctctca 


ggtcagaatc 


caggctgaga 


aggccatgct 


120 


acgqtccgga 


tcctccctgg 


catcagcgt a 


gacccgctgc 


180 


tcatgctctg 


tactqcttrg 


Qcccca t gcg 


gtgagaggaa 


24 0 


gtgctaagga 


atcagcrgcc 


ccctcatcct 


ccgcatccaa 


300 


ctctcccagg 


acacagactc 


ggtgactcca 


cactgggctg 


360 


ggcctaaggc 


agggctccgt 


aaggctgacc 


ggctgaactg 


420 


cccttcgctt 


cccatcccat 


aaccgccg t c 


aatgagct ca 


480 
491 



<2in> 64 
<211> 511 
<212> DNA 
<213> tiomo 



sapxen 



<400> 
ga tggcatgg 
gggacccgcc 
gctgcagcca 
gggaccgctc 
aggtgcctgg 
tcatt aaagc 
caaccccctc 
ccagcatctc 
ggtcacctgg 



64 

t eg t tgctaa 
tgtccctcqa 
ggggccagag 
aggagnga::g 
ctgctccagg 
caccccct cc 
gcctgccctg 
agcagccctc 
gcttggcctg 



■igtgcctgct 


gggatggagc 


acttcczcct 


gtgagcccag 


60 


get tcgggca 


aggagggaag 


agtgalacca 


ggaaggtggg 


120 


tcagttcagg 


gagcggt cct 


cggccc -caa 


agczcczccg 


180 


gcgccctgga 


gt t tgcccca 


acttccctqg 


ccacccrgga 


2^0 


cctGtaggct 


gggctgatgg 


cnt tctccag 


gacacaagta 


300 


t; cagct tguc 


aggccgr:ar,a 


t gtgggacag 


gc tgtgctca 


360 


ccctccatca 


ggaggaucca 


grggoacct t 


cqgaaagctc 


420 


aaaagtcgtc 


crggggcaag 


c:;ctggrtc:: 


cctgactgga 


480 


ct ccctctcg 


c 






511 



<210> 65 

<211> 394 

<212> DNA 

<213> Homo sanien 



<400> 
taaaaaagtg 
atqtaaaccg 
gcttaacrga 
cgcggggatc 
tgqcactcat 
aagct gaacg 
aagggtcggg 



taacaaaggt 
ttatct taca 
aatagcgtcc 
ctgcagcttg 
ggggacaggc 
t atcgaccs t 
gagaggcct c 



tratttagac 
aagaaagcac 
at ccaaaagt: 
gactgcttgc 
accctgctcg 
agggggcccc 
t. tgggctatg 



<210> 66 

<211> 359 

<212> DNA 

<213> Hcmo sapien 

<400> 66 

caagcgttcc tttatggatg taaattcaaa 
tcacgttwaa gacactaggt cgggcgccac 
atttttccat gaagatgtac ggaaatctga 
attccaaaag gttaccacag gggctgtaag 
aatggagaat agtattcclg algcatcaag 
gaacgaaaat tccatatcca atatgagttt 



t L tcttcat g 


cccccagatc 


cagga tgtct 


60 


aara-ttggt 


ataaactaag 


Ucagt gactt 


120 


qggt -taacg 


r.aaaacCacc 


Lgacgaual: 


180 


cggctiLtgcc 


cagggt tccg 


ggtctgttcz 


240 


tCTcrgggcc 


cccgcLggag 


cccttacgtg 


300 


agqccagtcg 


gacct tcatc 


cggaactaac 


360 


Cggc 






394 



cagtcalgct 
agt gccaccc 
tgttgaatat 
acct agtgac 
aacatcagaa 
acrcagagac 



gagccatccc 
aaggagaaga 
gaaaatggcc 
cctcctaagt 
cataaaactg 
agtagaaact 



gggctgacag 
agaat t tgga 
cccaaatgga 
gggaaagagg 
agatcataat 
attcccagg 



60 
120 
180 
240 
300 
359 



<210> 67 
<211> 450 
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<212> DNA 

<2i3> Korno sapien 

<220> 

<22 1> misc;_f eatuce 
<222> (1) . . . (^150) 
<223> n - A,T,C or G 



<400> 67 

taggaataac aaatgtttat tcagaaatgg ataagtaata cataatcacc cttcatctct 60 

taatgccccr tcctctcctr ctgcacagga gacacagatg ggtaacatag aggcatggga 120 

agtggaggag gacacaggac tagcccacca ccttctcttc ccqgcctccc aagatgactg IBO 

cttatagagi; ggaggaggca aacaggtccc ctcaatgtac cagatggtca cctatagcac 240 

cagctccaga tggccacgtg gttgcagctg qactcaatga aactctgtga caao-cagaag 300 

atacctgctt tgggatgaga gggaggataa agccatgcag ggaggatatt taccatccct 360 

accctaagca cagtgcaagc agtgagcccc cggctcccag tacctgaaaa accaaggcct 420 

actgnctttt ggatgctctc ttgggccacg /]50 



<210> 68 

<211> 511 

<212> DNA 

<213> Homo sapien 



<400> 68 

aagcctcctg ccctggaaat ctggagcccc ttggagctga gctggacggg gcagggaggg 60 

gctgagaggc aagaccgtct ccctcctgct gcagctgctt ccccagcagc cactgctggg 120 

cacagcagaa acgccagcag agaaaatggg agccgagagt ccttagccct ggagctgagg 180 

ctgcctcngg gctgacccgc tggctgtacg tggccagaac tggggttggc atctggcatc 240 

catttgaggc cagggtggag gciaaggcagg ccaacagagg aaaacctatt cctgctgtga 300 

caacacagcc cttgtcccac gcagcctaag tqcagggagc gtgatgaagt caggcagcca 360 

gtcggggagg acgaggtaac tcagcaccaa tgtcaccttg tagcctatgc gctcaatggc 420 

ccggaggggc agcaaccccc cgcacacgtc agccaacagc aqrgcctctg caggcaccaa 480 

gagagcgatg atggacttga gcgccgtgtt c 511 



<210> 69 

<211> 511 

<212> DNA 

<213> Homo sapien 



<400> 69 

gtttggcaga agacatgttt aacaacattt Icatatttaa aaaatacagc aacaattctc 60 

tatctgtcca ccatcttgcc rtgcccttcc tggggctgag gcagacaaag gaaaggtaat 120 

gaggttaggg cccccaggcg ggctaagigc tattggcctg ctcctgctca aagagagcca 180 

tagccagctg ggcacggccc cctagcccct ccaggttgct gaggcggcag cggtggtaga 240 

gttcttcact gagccgtggg gcagtr^tc gcagggagaa cttctgcacc agccctggct 300 

ctacggcccg aaagaggtgg agccctgaga accggaggaa aacatccatc acctccagcc 360 

cctccagggc ttcctcctct tcctggcctg ccagttcacc tgccagccgg gctcgggccg 420 

ccaggtagtc agcgttgtag aagcagccct ccgcaqaagc ctgccggtca aatctccccg 480 

ctataggagc cccccgggag gcgtcagcac c 511 



<210> 70 

<211> 511 

<212> DNA 

<213> Ho][to sapien 
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<^00: 
caagttgaac 
aaqaggatgt 
acttttacct 
agtargattc 
gdtitagcaag 
atctcagagc 
gcattccct c 
gcagggctga 
gtgctggcct 



■ 70 

gtcaggct eg 
gagt cctttg 
gtgcaaaaag 
eta t t ccatc 
ggacccctca 
ccaggcagc:t 
caacccaggc 
gctggcccgt 
gggactactt 



ycagaggrgg 
ggtgtaggag 
cacattt tec 
Lgcattt tag 
ctaagtgttg 
ggagctgggt 
tcagatccgg 
tgggctcccr: 
cacagagcag 



agtgcagatg 


aaaacaaagg 


tgtgattatg 


60 


agaaaggctg 


ttgagcttct 


atttcaagar 


120 


accrccttct 


catggcattt 


gtgtaaggtg 


180 


aqgtgaagaa 


t aacgtacaa 


^JQgattcagt 


240 


Qtggagccag 


gacagagctc 


agctgLttga 


300 


aggatcctigg 


agctggcacu 


aatgtgaggt: 


360 


aacctgnccg 


tgctgacccc 


cgaaggggag 


420 


gctcctttca 


caccacactc 


tcgctttgag 


480 


c 






511 



<2i0> 71 

<211> 511 

<212> DNA 

<213> Homo sapien 



<400> 
tggcctgggc 
tatagggtuu 
cccc;ctggag 
ciccacqaca 
ggtgaactct 
tggccagtgt 
cttzggtggac 
tcagagccgc 
tctcacgggg 



71 

aggattggga 
gaccccatca 
gagatctggc 
ggctt gctga 
gcccgtggag 
gccggggctg 
cat gagaatg 
tgtggggagg 
gttgtgaatg 



gagaggtagc 
tt tccccaga 
ctctctgtga 
atgacaacac 
gga ccgtgga 
cactggacgt 
tcatcagctg 
aaautgctgc 
cccaggccct 



tacccggatg 
gguctcggcc 
tttcaccact 
ctttqcccag 
cgaaggcgcc 
g tttacggaa 
tccccacctg 
tcagttcgtg 
t: 



cagtcctttg 
Lcctttggtg 
gtgcacactc 
tgcaaqaagg 
ctgcrccggg 
gagccgccac 
ggtgccagca 
gacatggtga 



ggatgaagac 
t tcagcagct 
ctctccrtgcc 
gggtgcgtgt 
ccctgcagtc 
gggaccgggc 
ccaaggaggc 
aggggaaatc 



60 
120 
180 
240 
300 
360 
420 
4B0 
511 



<210> 72 

<211> 2017 

<212> DNA 

<213> Homo sapien 



<400 
agccagatgq 
cgatgaatgg 
aacagt t Cga 
ttttcctaca 
tgaacaagca 
taaagttgca 
t gt tctctcc 
atcagccat t 
ccagtattcc 
taccaaatgg 
tgcctcatgc 
aggcccagtc 
cagggaactc 
agtatcggca 
aagctagaaa 
ct ctggctga 
acctcactga 
tccctccatc 
atcagaaaac 
ggaaagccaa 
agcagcagca 
aacagagaga 



> 72 
ctcagagccg 
agggccaaa t 
taacctcaaa 
gtcaggtctg 
tgggaagatg 
gggccaacag 
actaatctct 
gcctccagt t 
tcccctaatg 
aactgccagt 
a tcatcttac 
t ctgattgat 
acctaagaca 
aaaatttaat 
tgccct tctt 
catcgatggt 
catggccaaa 
tttcagaggg 
acaagaagaa 
ctatgaacga 
gagggaggct 
actgcaagag 



caagaagaag 
at qtgggctia 
cctt nacgag 
ccggccccgg 
gaccagcaag 
ctgcctctag 
gctcgtttrg 
gcacctatag 
atgcctgctc 
ctcat tcagc 
agcctgatga 
ttaggaccta 
gggaccccag 
agtctagaca 
cagtcaaatc 
gacggacagt 
gctggacagc 
ggaaagcaag 
gagcct caga 
ggaaacatgg 
gaacgcaaag 
caagaatgga 



tcaggatcat 
ttacatctga 
gt tacataac 
t tttdgctga 
agttctctat 
tcctccctcc 
ggatgggaag 
caacaccctt 
ccctagtgcc 
ctttatccac 
tgggaggatt 
gtagctcaac 
agtcggcagt 
aaggcatgag 
tctctcaaac 
tgaaagctga 
cactaccact 
ttgattctgt 
agaaactgcc 
agctggagaa 
cccagaaaga 
agaagcagct 



gatggctcag 
agaacgtact 
aggtgatcaa 
aatatgggcc 
dyctatgaaa 
tatcatgaaa 
catgcccaat 
gtcttctgct 
ttctgttagt 
tccttattct 
tggtggtgct 
ttcctcaact 
tcctcagcct 
r.ggatacctc 
tcagctagct 
aqaatttatt 
gacgttgcct 
taatggaact 
agttacttt t 
qcqacgccaa 
gaaggaagag 
ggagrtggag 



tttcccacag 
aagcatqata 
gcccgtacrt 
1 1 at cagatc 
ct catcaagt 
caacccccta 
ctgtccat tc 
acttcaggga 
acatcctcat 
tcttcaacat 
agtat ccaga 
gctcccct ct 
tcaagattaa 
tcaggttttc 
actatttgga 
ctggcgatgc 
cccgagcttg 
ctgccttcat 
gaggacaaac 
gtgttgatgg 
tgggagcgga 
aaacgct cgc 



60 
120 
180 
240 
300 
360 
420 
480 
510 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
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agaaacagag agagctggag agacagcggg aggaagagag gagaaaggag ataganagac 1380 

gagaggcacc aaaacaggag cttgagagac aaccccgttt agaacgggaa agactcccrc 1440 

ggcaggagct gctcagtcag aagaccaggg aacaagaaga cattgtcagg ctgagctcca 1500 

gaaagaaaag tctccacctg gaactggaag caqtgaacgg aaaacatcay cagatctcag 1560 

gcagaccaca aqatqtccaa atcagaaagc aaacacaaaa gactgaccta gaagttttgg 1620 

ataaacaytg tgacctggaa attatggaaa tcaaacaact tcaacaagag cttaaggaat 1680 

atcaaaataa gcttatccat ctggtccctc acaagcagct attaaacgaa agaattaaaa 1740 

acatgcagct cagtaacaca cctgattcag ggatcagttt acttcataaa aagtcatcag 1800 

aaaaggaaga attatgccaa agacttaaag aacaattaga tgctcttgaa aaagaaactg 1860 

catctaagct ctcagaaatg gattcattta acaatcagct gaaqgaactc agagaaagcu 1920 

ataatacaca gcagttagcc cttgaacaac ttcataaaat caaacctgac aaattgaagg 1980 

aaatcgaaag aaaaagatta gagcaaaaaa aaaaaaa 2017 



<210> 73 

<211> 414 

<212> DNA 

<213> Homo sapien 



<A00> 73 

atggcagtga cattcaccat catgggaacc ac::t:t cccct ttctccagga ttctctgtac 60 

tggaagagag car:cr.agrgt tgggctgaaa acatctgaaa gtagggagaa gaacctaaaa 120 

raatcagtat ctcagagggc tctaaggtgc caagaagtct cactggacat ttaagtgcca 180 

acaaaggcat actttcggaa tcgccaagtc aaaactttct aacttctgtc tctctcngag 240 

acaagtgaga ctcaagagtc tactgcttta gtggcaacta cagaaaactg gtgttaccca 300 

gaaaaacagg agcaattaga aatggttcca atatttcaaa gctccgc-^aa caggatqtgc 360 

Uttcctttgc ccatittaggg tttcttctct -tc::tttctc tttattaacc a:^ta 414 



<210> 74 

<211> 1567 

<212> DNA 

<213> Homo sapien 



<4U0> 74 

atatctagaa grctggagtg agcaaacaag agcaagaaac aaaaagaagc caaaagcaga 60 

aggctccaat atgaacaaga taaarc-atc r.rcaaagaca tattagaagu tgggaaaata 120 

attcatgtga acLagacaag CglgtCaaga gr.gataagta aaatgcacgt ggagacaagt 180 

gcatccccag arctcaggga ccrccccctg cctgtcacct ggggagcgay aggacaggac 240 

agtgcatgtt ctttgtcrct gaotttttag ttatatgrgc cg-aatgttg ctctcaggaa 300 

gcccctggaa agtctatccc aacata-cca catcttacat tccacaaatt aagctgtagt 360 

atgtacccta agacgctgct aattgactgc cacttcgcaa ctcaggggcg gctgcatttt 420 

agtaatgggt caaatgattc actttttatg acgcttccaa aggtgccttg gcttctcttc 480 

ccaactgaca aatgccaaag tTigagaaaaa tgatcataat ttuagcataa ncagagcagt 540 

cggcgacacc gattttacaa a.caaactgag caccttcrtt ttaaacaaac aaatccgggt GOO 

ttatrtcrca gatgatgttc atccgtgaat ggtccaggga aggacctctc accttgacta 660 

tatggcatta tgrGat:v':aca agr.tctgagg cttctcc^tt ccatcctgcg tggacagcta 720 

agacctcagt ttrcaatagc acctagagca gtgggacrca gctcggguga tttcgccccc 780 

catctccggg ggaatgtctg aagacaattt tgttaccrca atgagggagt ggaggaygat; 840 

acagtgctac taccaactag tggataaagg ccagggaT:gc tgctcaacct cctaccatgt 900 

acaggacgtc tccccatrac aactacccaa tccgaagcgt caactgtgtc aggactaaga 960 

aaccctggtt ttgaqtagaa aagggcctgg aaagagggga gccaacaaat ctgtctgctt 1020 

cctcacatta gtcantggca aataagcatt ctgtcucttt ggctgctgcn tcaqcacaga 1080 

gagccagaac tcraccgggc accaggataa catctctcag tgaacagagt tgacaaggcc 1140 

tatgggaaat gcctgatgcg attatcttca gcttgttgag cttctaagtt tctttccctt 1200 

cattcLaccc tgcaagccaa gttctgtaag agaaatgccc gagttctagc tcaggttttc 1260 

ttacrctgaa tttagatctc cagacccttc ctggccacaa ttcaaat taa ggcaacaaac 1320 
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atataccttc catqaagcac acacag^ctt ttgaaagcaa ggacaatgac tgcttgaatn 1380 

gaqgccttqa ggaatgaagc UtLyaaggaa aagaatactt tgtctccagc ccccttccca L440 

cactcttcat gtgttaacca ctgccttcc:: ggaccttgga gccacggtga ccgtattaca 1500 

tgttgttata gaaaactgar tttagagttc tgatcgttca agagaatgat taaatataca 1560 

ttcccta 1567 



<210> 75 

<211> 240 

<212> DNA 

<213> Homo sapien 



<400> 75 

tcgaqcgccc gcccgggcag gtccttcaga cttggactgt gtcacactgc caggcttcca 60 

gggctccaac ttgcagacgg cccgttgtgg qacagtctct gtaatcgcga aagcaaccat 120 

ggaagacccg ggggaaaaca ccatggtttt atccaccctg agatctttga acaacttcat 180 

ctctcagcgt gcggagggag gctctggact ggatatttct acctcggccg cgaccacgct 240 



<210> 76 

<211> 3 30 

<212> ONh 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1 ) ... (330) 

<223> n = A,T,C or G 



<400> 76 

tagcgyggtc gcggccgagg yctgcttytc tigtccagccc agggcctgtg gqqtcagggc 60 

ggtgggtgca gatggcatcx: actcrggtgg cttccccatc tttctctggc ctgagcaagg 120 

tcagcctgca gccagagtac agagggccaa cactggtgtt ctcgaacaag ggccttagca 180 

ggccctgaag qrccctctct qtagcgttga acttcctgga cccaggccac 3tgtrc:tcrt 240 

cataccgcag gytagygatg gtgaagttga gggtgaaata gtattmangr agatggctgg 300 

caracctgcc cgggcggccg ctcsaaaTico 330 



<210> 77 

<211> 361 

<212> DNA 

<213> Homo sapien 



<400> 77 

agcgtggtcg cggccgaggt gtcctticagg gtctgcttat goccttgttc aagaacacca 60 

gtgtcagctc tctgtactct gcttgcagac tgaccttgct caggcctgag aaggatgggg 120 

cagccaccag agtggatgct gtctgcaccc atcgtcctga c^ccaaaagc cctggacugg 180 

acagagagcq gctgLactyg aaqcCgagcc agr::tgaccca cggcatcact gagctgggcc 240 

cctacaccct ggacagggac actctctatg tcaatggttt cacccatcgg agctctgtac 300 

ccaccaccag caccggggcg gtcagcgagg agccactcaa cctgcccggg cggccgcccc 360 

a ^ 361 



<210> 7G 

<2H> 356 

<212> DNA 

<213> }loino sapien 



<220> 
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<221> misc_f eatuFR 
<222> (1} . . . (356) 
<223> n = A, T, C or G 



<400> 
ttggggnttl: 
actgaacttc 
gaagttcaac 
cagtgttggc 
ggcagccact 
ggacagagag 



73 

mgagcggccg 
accatcaaca 
accacggaqa 
cctctgtact 
ggagtggacg 
cggcta tact 



cccgggcagg 
acctgcggta 
gggtccttca 
ctggctgcag 
ccat ctgcac 
gggagctgag 



taccggggtg 


gtcagcgagg 


agccattcac 


60 


tgaggagaac 


a tgcagcacc 


ctggctccag 


120 


gggc;;tgcr.c: 


aggtccctgt 


t caagagcac 


180 


actgactttg 


ctcagacttg 


agaaacatgg 


240 


cctccgcctt 


gaccccactg 


gtcctggact 


300 


ccagtcctct 


ggcggngacn 


ccnct t 


356 



<210> 79 

<211> 226 

<212> DNA 

<213> Homo sapien 



<400> 79 

agcgtggtcg cggccgaggc ccag-cgcag catgctcrtt ctcctgccca cuggcacagt 60 

gaggaagatc tctgctqtca qtgagaaggo tgtcatccac tgagatcgca gtcaaaagtg 120 

cacttaatac acctaacgta tcgaacatca tagcttggcc caggt':acct catatgtgct 100 

cagaacactt acaatagcct ccagaccrgc ccgggcggcc gctcga 226 

<210> 80 ■ ■ - . 

<211> 

<212> DNA 

<2i3> Homo sapien- 

<220> 

<221> iTLi3C_f eature 
<222> (1) . . . {444 ) 
<223> n = A,T,C cr G 



<400> 80 



tgtggt gttg 
gatggtgaaq 
gsTTigms sgag 
ggtggtgggc 
ggtgtagggg 
ctctckgyyg 
agtggctgct 
gccaacactg 



aactt cctgg 
t tgaggy tga 
gmwggwgtyy 
acagagstcy 
cccagctct t 
mqwccagsgc 
ccatccttct 
gtgttctttg 



agncagggt g 
acggtaccag 
cwqaggttcy 
gatgggtgaa 
yratgycatt 
ttttggggtc 
cqgacctgag 
aeta 



acccatgtcc 
gagagggcca 
rar rtccact 
accattgaca 
ggycagttkg 
aagatgangg 
agaggtcagt 



tccccatact 
gcagccataa 
gtggaggtco 
t agayaci:gt 
ctyagctccc 
atgcagatgg 
ctgcagccag 



gcaggt tgct 
Ltg tsgrgck 
caggagtqct 
toctgtccag 
agtacagccr 
catccactco 
agtacagagg 



60 
120 
190 
240 
300 
360 
420 
444 



<210> 81 

<211> 310 

<212> DNA 

<213> Homo sapien 



<400> 81 

tcgagcggcc gcccgggcag 

ttccacctgt qctgcggaca 

gatcagtcag actggctgtt 

acacagggcc aacactggrg 

tccgtggrgt tgaacttcct 
t tggtgargg 



acattggtct 


t agagccact 


gcctcctgga 


60 


gtgcagaagg 


gaagnaggtc 


aaactgctca 


120 


acctgagcaa 


ggtcagtctg 


cagccagagt 


180 


agggcttgag 


cagaccctgc 


agaaccct ot 


240 


gtgttgcatg 


tttt tcctca 


taatgcaagg 


300 
310 
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<2i0> 82 

<211> 571 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) ... (571) 

<223> n = A,T,C or G 



<400> 
acggtit tcaa 
tacaaatgqa 
taataaccta 
aatacaaata 
aLct: -lyaaya 
tgtt raaggg 
tttagctaat 
qaaccaaaag 
acct cccagg 
cgtgtt ccat 



G2 

tggacacrtt 
atttcatctt 
catcaaaaga 
catgcaccct: 
atgtatgcaa 
t tcctggcac 
gccaagtgga 
qcaggaaaqt 
agct ccaaac 
t t ggcacagc 



tattgrttac 
qtttccatgc 
gaactaagct 
anaatgcaca 
atccagggtg 
tgcatctctt 
gaTigcagaaa 
actaaatatt 
tgqcaccacc 
aagtggcagt 



tt aatggatc 
rgagtagtga 
aacactgctc 
atggtttagt 
cagtgaagat 
ggccactagc 
atgctaagtt 
gctgagagca 
cccagcgctc 

g 



atcaattttq 
aacag Cgaca 
actttctttt 
cactaaaaaa 
gagctgagat 
tgaat ctt.ga 
gacttagggg 
cccaccccag 
acatggctga 



tct cactacc 
aagctaatca 
taacaggcaa 
ttcaaatggg 
gctgtgcaac 
ca tcgaaggt 
ctgtgcacag 
gaacgacttt 
ctttatccLc; 



60 
120 
180 
240 
300 
360 
420 
480 
540 
571 



<210> 83 

<211> 551 

<212> DNA 

<213> Homo sapien 



<4oa> 

aaggctggtg 
aagggaaaag 
cgagcttcac 
agagcccaca 
aagaaggagc 
at cctqggcg 
gt naatgaga 
at ggagatTig 
cccaaaqctq 
aagtttgatg 



83 

ggtttttgat: 
atgcttctgg 
tt tccaagct 
gctccatggt 
cgaactactt 
gaqctaaagt 
rgat tattgg 
gcacttctct 
aqaagaatgg 



cctgctggag 
gaacaaggtt 
acgggatgtc 
aggagtcaat 
rgcaaaggcc 
cgcagacaag 
tcgzggaa tg 
gt t^gargaa 
Lgtgaagatt 



aacctccqcc 
aaagccgagc 
tacgtcaatg 
ctgccacaga 
ttggagaqcc 
atccagct ca 
qcttttacct 
gagggagcca 
accttgcccg 



t tcatgugga 
cacccaaaat 
;^zgctt tt gg 
aggctggtgg 
caqagcgacc 
tcaataat at 
tccttaaggt 
agattgtcaa 
t tgact Lt y L 



ggaagaaggg 
agaagct t tc 
cactgct cac 
gtttttgatg 
ctccctggcc 
gctggacaaa 
gctcaacaac 
agacctaacg 
cactgctgac 



60 
120 
180 
240 
30 0 
360 
420 
480 
540 
551 



<210> 84 

<211> 571 

<212> DNA 

<213> Homo sapien 



<400> 
tttgttcctt 
taagttctga 
cttctagctg 
gaagctggac 
aaatgttaat 
cactgcaatt 
acttcctctc 
acatgctctt 
gctgaacttc 



84 

acatttttct 
ttccaact ta 
ggacaaaagt 
ctctgtct gg 
ctttaattct 
atcttctttg 
ccatttct ta 
agt aaaggct 
cttgtctttc 



aaagagttac 
gctaattcat 
tctttgtttt 
gccttggact 
tccatatgga 
agtctaattt 
g.ct tcatcta 
gcaagctggg 
ttgttcaaag 



t-aaa tcagt 


caactggtct 


ttgagactct 


60 


tctgagaact 


gtqgtatagg 


tggcgtgtct 


120 


ccccctgtag 


agtatcacag 


acct cctgct 


180 


cccaaatctg 


ct tgt catgt 


tcaagcctgg 


240 


tygacatctg 


tctaagttga 


tcctt tagaa 


300 


cttcttcttt 


get ttgaatc 


gcatcactaa 


360 


tcaccctgtc 


acgatcatcc 


tqgagggaag 


420 


tcacagtact 


gtccaagt tt 


tcctgaagtt 


480 


taacctgaat 


crctccaatt 


gtctcttcca 


540 



wo 00/36107 



28 



PCT/US99/30270 



agtggacttt: ttctctgcgc aaagcatcna g 



571 



<210> 65 

<2ll> 561 

<212> DNA 

<213> HoMio s dpi en 



<4oa> 

tcattgcctg 
aatcaaacga 
aagttaagaa 
caagaaatgg 
atcctagagc 
acag;;T:aaag 
gaaagggtca 
aaagactctc 
aaacaagcta 
ggaacacaqt 



85 

tgatggcatc 
ttcagcacgt 
qcacagaggc 
aggaaatgaa 
tggaagaaga 
agtgtatgga 
aaat ggagta 
taagtgaaga 
acctagaggc 
ctataccagg 



tggaatgtga 
ggtggaagct 
aaacaagaag 
agaaaagatg 
gaatgaccgg 
aacacttctt 
tgaaaccct t 
ggtt caagat 
caccgagaaa 
t 



tgagcagcca 
gtgaggcaag 
gagacaqaaa 
agaaagtttg 
cttagggcag 
tctt ccaatg 
tctaagaagt 
ttaaagcaLc 
catgalaacc 



ggaagttgta 
agaaacaaga 
aqcagttgca 
ctaaatct aa 
aggtgcaccc 
ccagcatgaa 
ttcagtcttt 
agatagaagg 
aaacgaat gt 



gatttcattc 
actgtatggc 
ggaagctgag 
acagcagaaa 
tgcaggagat 
gqaagaactt 
aatgtct gag 
caatgtatct 
cactgaagag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
561 



<210> 86 

<211> 795 

<212> DMA 

<213> Homo sapien 



<400> 
aagccaataa 
aattctcacc 
cacagctcaa 
t agaaggaaa 
ggttcaatgt 
cctctggtgt 
Cctctctctt 
t tggcagtt t 
tacarcctgt 
t tctaacct c 
tgatgcagaa 
agat teat 1 1 

tttCtCttCG 

caggagcttc 



86 

tcaccatt ta 
gttacaacaa 
gcaagt tagg 
gactgacact 
ctccagcgct 
tcaactgcat 
tctgaaat ta 
tgttgtttaa 
aacagctgtg 
ttcaat teat 
gaggcctct t 
tcttcttgaa 
aaaacagcct 
agaac 



tt act taata 
ccccatgagg 
aaactgagcc 
gctatctgct 
get gctgctg 
ccttcaaaga 
ct t t taataa 
gctgctcaat 
tt ttgctaga 
tttccttttc 
tcaagttaty 
cat cctgtaa 
tcatggtatt 



tatgccaacc 
tatttattcc 
aactatacac 
ggcctccagt 
ctgcattacc 
atctaactca 
ttcttcat ga 
t tgggactta 
aagatcactc 
tttcaacaca 
t tgtgctact 
ccacttccct 
catctgttcc 



actgtact tg 
cattctat ag 
agaatacgaa 
gtcctggctc 
atgccctcat 
t tccagagac 
gggggaaaag 
aacaa tt t gt 
tccctctct t 
atctcaagtt 
t cc tgaaca t 
gtat tgycta 
tcttttcct t 



gcagt tcaca 
atagggaaac 
gtggcaaaac 
ttttcacacg 
tgtttttctt 
cacttatttc 
aagatgcctg 
tt tcatctt g 
t t aqca tqcc 
ct tcaaact g 
gtgct tt taa 
ggtctttctc 
t taataagt t 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
795 



<210> 87 

<211> 594 

<212> DNA 

<213> Homo sapien 



<400> 
caagct ttt t 
caactgggt t 
aatagccaat 
cttcaagctt 
actqqaatqt 
catctacttc 
tgatcatttt 
ctgcagcgLc 
ctgctggagt 



tttttttttt 
tatgtcttca 
ggctggttat 
ttccttattg 
tggcatgcat 
aaggaatatc 
gcaaggccca 
caaggcttcc 
ctgacgagcg 



aaaaagtgtt 
tattttatat 
attttcagaa 
gctccagaaa 
ttqacttcac 
acgttggaat 
caccacgtgg 
tgaaaagcag 
get gtaagga 



agcattaatg 
ttttgtaaat 
aacatgatta 
att cacccac 
actctgaagc 
acttttcaga 
ctgaqaagtc 
tcttgctctc 
ccgatggaaa 



ttttattgtc 
t aaaaaaatt 
gactaattca 
cttttgtccc 
aacatCL-tga 
gagggaatga 
aactactaca 
gatctgcttc 
tggatccaaa 



acgcagatcg 
acaagtttta 
ttaatggtgg 
ttcttaaaaa 
cagtcatcca 
aageaaggct 
agtttatcac 
accatcttgg 
gcaccaaaca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
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qagcticaag d'jtcgctgcL tggcttgaat. rcqqatccga tatcqccdug gcct 594 

<210> 88 
<211> 557 

<213> Homo sapieii 



<400> 89 

aaqtgttagc attaatgttt tat-gtcacg cagatggcaa ctgggtttat gtcttcatat 60 

trttatarttt cgtaaatcaa aaaaattrr.ca agttttaaat agccaatggc tggttanatt 120 

ttcagaaaac atgattagac taattcatta atggrggctt (jaagcLtttc crtattgqct IGO 

ccigaaaatt cacccacctt ttgtcccttc ttidaaaaact ggaatgtcqg catgcatttg 240 

acttcacact cLgaagcaac azcctgacag tcatccacat ctacttcaag uaatatcacg 300 

tcqqaatact tttcagagag gqaatqaaag aaaggcttqa tcattttgca aggcccacau 360 

cacgtggcrg agaagr.caac ractacaaqt. ttaccacctg cagcgtccaa ggcttcctga 420 

aaagcagtct tgctctcqat c-gcttcocc: atcttqgcLg ctggagtctg acqagcggct 480 

qLaayqaccq aeqqaaatqg acccaaaqca ccaaacagag cLicaagact. cgctgcttgg 540 

catgaattcg gatccga ,S57 



<210> 

<21I> 5G1 

<212> DKA 

<21'S> Homo b dpi en 

<220> 

<221> misc feature 

<222> (1) .7. (561) 

<223> n = A, T, C or G 



<400> 89 

tacaaact^t attgaaacgc acacgcgcac acacacaaac acccctgtigg atagggaaaa 60 

gcaccrggcc acaqqqtcca ctqaaacgqq gaggggatgg caccttgcaa LgtgycttLL 120 

gccacaaccc ccttctgaca gggaaggcct lagattgagg ccccacctcc catggiqaLq 180 

gggagctcag aatggggtcc agggagaatt tggttayggg gayytgctng ggaggcatgn 240 

qnaqagqgca ccctccqaqt qqgqtcccqa gggctgcaga q^cttcagta ctgtccctca 3G0 

cagcagctgt ctcaaggctq ggtccctcad dyyggcgtr,c: nagcg^gggg cctccctccq 360 

caaacacttg gtacccctgg ctgcgcagcg gaagccaqca ggacagcagt ggcgc.cqatc 420 

agcacaacaq acqcccLqgc ggtagggaca gcaggnccag ccctqtcggt tgtctcggca 40O 

gcagctctgg ttatcatggc agaagtgtcc ttcccacact tcacgtcctt cacacccacq 540 

tqanygctac nggccaggaa g 561 



<210> 90 

<211> 561 

<212> DNA 

<213> Homo sap 1 en 



<400> 90 

cccgtgggtg ccatccacgg agtrgttacc tgatctttgg aagcaggatc gcccgtctgc 60 

actgcagtgg aagccccgtq ggcagcagtg atggccatcc ccgcatgcca cggc::tctgg 120 

gaaggggcag caactggaag tccctqagac ggtaaagatg caggaglgyc cggcagayca 180 

gtgggcatca acctggcagg ggccacccag atqcctqctc agtgttgtgg gccatttgtc 240 

caqaagggga cggcagcagc tgtagctggc tcctccgggg tccaqgcagc aggccacagg 300 

gcagaactga ccatctgggc accgcgttcc agccaccagc cctgctgtta aggccaccca 360 

gctcaccagg gtccacatgg tctgccrgcg Lccqaccccg cqgLccttgg gccctgatgg 420 

ttctacctgc tgtgagctqc ccagtqqqaa gtatggctgc tqccaatgcc caacgccacc 480 
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tgctgct::cg atcacctqcd ctgctccccc daqacactgr QlgLgacctg atccagagra 54C 
agtgcc:t = tc caaggagaac q 5^1 

<210> 91 

<211> :>^i 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . ;541} 

<223> n " A, T, C cr G 

<ioo> 9: 

gaatcacctt tctggtttag ctagtacttt gLacagaaca atgaggtttc ccacagcgga 60 

gtctccctgg gctclgtttg gccctcggta aggcaggcct acaccttttc ctctcctcta 120 

tggagagggg aatatgcatt aaggtgaaaa gtcaccttcc aaaag::gaga aagggatLcg 180 

sttgctgctt caggactgrg gaattacttg yaacgtrtta caaatqgttg ctacaaaaca 240 

dcaaaaaagg taartacaaa atgtgtacar nacaacatgc tttttaaaga cactatgcat 300 

tgtgctcaca ^tcccttaad ^gtrotttcc aaaggtqctc agccrctagc ccagccggat 360 

tctccgggaa gaggcagaga r.agtrtgqcq ^aaaagacac agggaaggag ggggtggtca 420 

daggagaaag cagccttcca gttaaagatc agccctcagt: taaaggtcag cttcc^gcan 480 

cctggcctca nqcggagtct gggtcagagg gaggagcagc agcagggtgq gactgqggcg 540 

t 541 

<210> 92 

<211> 551 

<212> DNA 

<21 3> Homo sapien 

<400> 92 

aaccggagcg cgagcagtag ctgggtcggc accatggctq qgatca^'cac carcgaggcg 60 

gtgaagcgca agatccaggt tictgcagcag caggcagatg atgcagagga gcgagctgag 120 

cgcctccagc gaqaagtLgd gggauddagg rgggcccggg aacaggcnga ggctgaggLy 180 

gcctccttga accgtaggat. ccaqctggLt gaagaagaqc tggaccgtgc tcaggagcgc 240 

ctggccactg ccctgcaaaa gctggaagaa qctgaaaaag ctgctgaLga uagtgagaga 300 

ggtatgaagg ttattgaaaa ccgggcctta aaaqaLgaag aaaagatgga actccacgaa 3G0 

atccaactca aacaaqctaa gcacattigca gaagaggcag ataggaagta tgaagacgtg 420 

gctcgtaagt tgctgatcat tgaaggagac ttggaacgca cagaggaacg agctgagcrg 490 

gcagagtccc gttgccgaga gatggafgag ragattagan rgatggacca qaaccrgaag 540 

tgtctgagtq c 551 

<210> 93 

<211> 531 

<212> DNA 

<213> Homo sapien 

<4C0> 93 

gaqaacttgq cctttattgc gggcccagga gggcacddag gtcaggaggc ccaaqqgagg 60 

gatctggttt tctggataqc caggccaLag catgggtatc agtaggaatc ccctgtagct 120 

gcacaggcct cacttgctgc agttccgggg aqaacacctg cactgcatqg ccttgatgac 180 

ctcgtggtac acgacagagc cattggtgca gtgcaagggc acgcgcatgg gctccgtcct 240 

cgagggcagg cagcaggagc attgctcctg cacatccLcg atctcaatgg agtacacagc 300 

tttgctggca cactttccct ggcagtaatq aatgtccact tcctct-ggg dcttacaatc 360 

Lcccactttg atigtactgca ccttggctgt gatqtctttq caaccaggct cctcacatgL 420 
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gtcacagudq q-gcctgqda ttttcacgat t^tgcctcct tcagccagac acttgtgttc 
atcaaatggt gggcagccrq lgdcc::tict ' cic-cagatg tactcLcctc t 531 

<2:0> 94 

<212> DNA 

<213> Homo sapien 

<220> 

<221> ir,i r,c:_f eatiire 
<222> (1} . . . (531) 
<223> n = A,T,C or G 

<400> 94 

gcctggacct tgccyyatca gtgccacaca gtgacttgct tggcaaatgg ccagaccttg 60 

ctqcagaqtc atcgtgtc:aa -tgtgaccat ggaccccqcc cttcatgtgc caacagccag 120 

tctcctgttc gggtggacga gacqtqtggc tgccgctgga cctgcccttg tgtgtgcacg 130 

ggcagttcca ctcggcacat cgtcaccttc gatqqgcaga atttcaagct tactggtagc 240 

tgctcctatq ccatctttca aaacaaggag cagcacctgg aagtgctcct ccacaatggg 30C 

gcccgcagcc ccggggcaaa acaagcctqc atgaagtcca ttgagatraa gcaLgctgqc 360 

gtctctgctg agctgcacag taacatggag a^iggcagTrgq atqggagact ggtccttgcc ^120 

ccgtacgttg qcgaaaacaL ggaagtcagc atctacggcg ctatcatqta tgaagtzagg 480 

tttacccaLc LLggccacac cct.c-acatac accqccncaa aacaacqagt t 531 

<210> 95 

<211> 605 

<212> DNA 

<213> Hoir.o sapien 

<400> 95 

agatcaacct ctgctggtca ggagcaatgc cttccttgtc ttggatcttt gctttgacqc 60 

tctcgatagt rwcaactkkr ytsranskma agkgyratgr wnttkaywgw rasykr.mwwm 120 

rsgraraytt agacaycccir. cctcwgagac gsagkaccar gtgcagaqgt ggacLcLttc 180 

tgqargttqt agtcaqacag gutqcgtcca tctrccaqct grttcccagc aaaqalcaac 240 

ctctgctgat caggagggat gccttcctta Lcttggatct Ltgccttgac attctcgatg 300 

qcqtcactqq gctccacctc gaggctgatc qtcLlaccag tcagggtctt cacgaagaty 350 

tgcatcccac ctctgaqacg gagcaccagg tgcaqggtrq actctttctg ydLqLtqtag 420 

tcagacaggg tgcgyccatc ttccagctqc tttccsagca aaqatcaacc tctgctggtc 480 

aggaggratg ccttccttgr cytggatctt tgcytLgacr ttctcratgg tqtcacLcgg 540 

ctccacttcg aqagtgatgg tcttaccagt. caggqrcttc acgangatrt gcatcccacc 600 

tctaa 605 

<210> 96 

<211> 531 

<212> DNA 

<213> Homo sapien 

<400> 96 

aaqtcacaaa cagacaaaga ttiattaccag ctgcaagcta tattagaagc Lgaacgaaga 60 

gacagaggrc atgattctga gatgattgga gaccttcaag ctcgaatzac atctttacaa 120 

gaggaggtqa agcatctcaa acataatctc qaaaaagtgg aaggagaaay aaaagaggct IBO 

caagacatqc ttaatcactc agaaaaggaa aagaaCaatt tagagataga tttaaacLac 240 

aaacttaaat cattacaaca acggttagaa caagaggtaa atgaacacaa agtaaccaaa 300 

gctcqtttaa ctgacaaaca tcaarcratt yaagaggcaa agtctgtggc aatgtgtgag 360 

atggaaaaaa aqctqaaaqa agaaaqaqaa gcLcqagaga aggctgaaaa tcggqttqtt 420 
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cagattgaqa aacagtgttc catgctagac gttgatcrga agcaatctca gcagaaacta 480 
gaacatttga ctggaaataa agaaaggatg gaggatqaag ttaagaaccc a 531 



<210> 97 

<211> 1017 

<212> DMA 

<213> Homo sapien 

<220> 

<221> inisc_f sature 
<222> (1) . . . {1017) 
<223> n = A,T,C or G 



<'100> 97 

cgcctccacc atgtccatca gggtgaccca gaagtcctac aaggtgtcca cctctggccc 60 

ccgggccttc agcagccgct cctacacgag -gggcccggr tcccgcatca gcccct;;gag 120 

cttctcccga gtgggcagco gcaactttcg cgqtggcctg ggcggcggct atggtggggc 180 

cagcggcatg ggaggcatca ccgcagttac ggtcaaccag agcctgctga gcccccttgt 240 

cctggaggtg gaccccaaca tccaggccgc gcgcacccag gagaaggagc agatcaagac 300 

cctcaacaac aagtttgcct ccttcataqa caaggtacgg ttcctqgagc agcacaacaa 360 

gatgc-ggag accaagrgga gcctcccgca gcagcagaag ar.ggctcgaa gcaacacgga 420 

caacatgttc gagagctaca tcaacarcct taggcggcag ctggagactc tgggccagga 480 

gaagctgaag ctggaggcgg agcttggcaa catgcagggg ctggtggagg acttcaagaa 540 

caagtatgag gatgagatca ataagcgtac agagatggag aaccaatttg tccrcatcaa 600 

gaaggatgtg gatgaagctt acatgaacaa ggragagctg gagtctcgcc tggaagggct 660 

gaccgacgag atcaacttcc tcaggcagct gtatgaagag gagatccggg agctgcagtc 720 

ccagatctcg gacacatctg tggtgctgtc catggacaac agccgctccc: tggacacgga 780 

cagcatcatt gcrgaggtca aggcacagta cgagcotatt gccaaccgca gccgggctga 840 

ggctgagagc atgtaccagg tcaagtatga qgagccgcag agcctggctq ggaagcacgg 900 

ggatgacctg cggcycacaa agactgagat ctcrcagatg aacccggaac a::caqcccgg 960 

ctncaggctg agattgaggg cctcaaaggc caganggctt ncctggangn ccgccat: 101*7 



<210> 98 

<2n> 551 

<212> DNA 

<213> Homo sapien 



<40C; 
cccggagcca 
tgggtctgga 
ggcacggggc 
ggcttatcct 
agcacctgca 
tggacagcca 
gccactgatt 
aacaattctg 
gaatgatgtt 
ttgcaataca 



■ 98 

gccaacgagc 
aacccaaacc 
tacccagggg 
ggacaggcac 
cctggagtct 
agtgccaccg 
gtgccttata 
ggcacggtga 
gccttccact 
aagctggata 



ggaaaatggc 
ctcaaggatg 
cttcctatcc 
ctccaggcgc 
acccagggcc 
gagcctaccc 
acctgccttt 
agcccaatgc 
ttaacccacg 
a 



agacaat t tt 
gcctggcgca 
tggggcctac 
ctaccctgga 
acccagcggc 
tgccacnggc 
gcctggggga 
aaacagaatt 
cctcaatgag 



tcgctccatg 
tgggggaacc 
cccgggcagg 
gcacctggag 
cctggggcct 
ccctatggcg 
gtggtgcctc 
gctttagatt 
aacaacagga 



a::gcgttatc 
agccr.gctgg 
cacccccagg 
cttatcccgg 
acccat ctt c 
cccctgctgg 
gcatgctgac 
tccaaogagg 
gagtcat zgg 



60 
120 
180 
24 0 
300 
360 
420 
480 
540 
561 



<210> 99 

<211> 636 

<212> DNA 

<213> Homo sapien 



<400> 99 
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gggaatgcaa caactttaut g^aaggaaag tgcaatgaaa ttrgtcgaaa ccttaaaagy 60 

ggaaacttag acaccccccc tcragcgmaq kaccargtgc araggtggac tcrttctgga 120 

tgttgtagtc agacagggcr cgwccarctt ccagctgtrt yccrgcaaag atcaacctct 18C 

gctgatcagg aggratgcct tccttatctt ggacctttgc ct Uqacatr.c tcgatggtgt 240 

cactggyctc cacclcgagg gtgatggtc'c taccagucag ggtcttcacg aagatytgca 300 

tcccacctct gagacggagc accaggrgca gggcrgactc cctctggatg ttgtagtcag 360 

acagggtgcg yccatcttcc agctgctttc csagcaaaga tcaacctctg ctggtcagga ^20 

ggratgcctt ccttgtcytg gatctttgcy ttgacrULct caatggtgtc actcggctcc 480 

acttcgagag tgatggtctt accagtcagg gtcttcacga agatctgcat cccacctcta 540 

agacggagca ccaggtgcag ggrggactct ttctggatgg ttgtagtcag acagggtgcg 600 

tccatcttcc agctgtttcc cagcaaagat caacct 636 



<2i0> 100 
<211> 697 
<212> DNA 
<213> Homo sapien 



<400> 100 

aggttgatc" ttgctgggaa acagccggaa gatggacgca ccctgtctga ctacaaccac 60 

ccagaaagag tccaccctgc acccggtgct ccgcct-aga ggtgggatgc agatcctcgc 120 

gaagaccctg actggtaaga ccatcactcr, cgaagtggag ccgagtgaca ccactgagaa 180 

ygtcaargca aagatccarg acaaggaagg catycctcct gaccagcaga ggttgatctt 240 

tgctsggaaa gcagctggao gatggrcgca ccctgtctga cUacaacatc cagaaaqagt 300 

cyaccctgca cctggtgctc cgtctcagag gtgggatgca ratcctcgtg aagaccctga 360 

ctggtaagac catcaccctc gaggcggagc ccagtgacac catcqaqaat gtcaaggcao 420 

agatccaaga taaggaaggc atcccccctg atcagcagag gttgatcttt gctgggaaac 480 

agctggaaga tggacgcacc ctgtctgact acaacatcca gaaagagtcc acctytgcac 540 

ytggtmctbc gtctyagagg kcggrtccaa atctwmgtkw agacacLcac tkkyaagryy 600 

atcamcmwtg akktcgakys castkwcact wtcrakaamg tyrwwgcawa catccmagac 560 

aaggaaggca ttcctcctga ccagcagagg ttgatct 697 



<210> 101 

<21i> 451 

<212> DNA 

<213> Hcmo sapien 



<400> 101 

atggagtctc actctgtcga ccaggctgga gcgctgcgct gcgatatcgg ctcaccycag 60 

tctccacttc ctgggttcaa gcgatcctcc tgcctcagcc tcccgagtag ctgggactac 120 

aggcaggcgt caccataatt tttgtatttt tagtagagac atggtttcgc catgttggct 180 

gggctggtct cgaactcctg acctcaagtg atctgtcctg gcctcccaaa gtgttgggat 240 

tacaggcgaa agccaacgct cccgggcagg gaacaacttt agaatgaagg aaatatgcaa 300 

aagaacatca catcaaggat caattaatta ccatctatta attactatat gtgggtaatt 360 

atgactattt cccaagcatt ctacgttgac tgcttgagaa gatgtttgtc ctgcatggtg 420 

gagagtggag aagggccagg attcttaggt t 451 



<210> 102 
<211> 571 
<212> DNA 
<213> Homo sapien 



<400> 102 

agcgcggtct tccggcgcga gaaagctgaa ggtgatgtgg ccgccctcaa ccgacgcatc 60 

cagctcgttg aggaggagtL ggacagggct caggaacgac tggccacggc cctgcagaag 120 

ctggagqagg cagaaaaagc tgcagatgag agtgagagag gaatgaaggt gatagaaaac IBO 
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cgggccatga aggatgagga gaagat.ggaq attcaggaga tgcagctcaa agaggccaag 240 

cacattgcgg aagaggctga ccgcaaatac gaggaggtag crcgtaagct ggucaccctig 300 

cagggtgagc tggagagggc agaggagcgt gcggaggtgt ctgaactaaa atgtggtgac 360 

ctggaagaaq aactcaagaa tgrtactaac aatctgaaat ctccqgaggc tgcatctgaa 420 

aagtattctg aaaaggagga caaatatgaa gaagaaatta aacttctgtc 'cgacaaactg 48fl 

aaagaggctg agacccgtgc tgaatctgca gagagaacgg ttgcaaaact ggaaaaqaca 540 

attgatgacc tggaagagaa acttgcccag c 571 



<210> 103 

<2ll> 451 

<212> DMA 

<213> Homo sapien 



<400> 103 

gtgcacaggt cccatttatt gtagaaaata ataataatta cagtgatgaa tagctcttct 60 

taaattacaa aacagaaacc acaaagaagg aagaggaaaa accccaggac ttccaagggt 120 

gaagctgtcc: cctcctccct gccaccctcc caggctcatt agtgtccttg gaaggggcag 180 

aggactcaga ggggatcagt ctccaggggc cctgggctga agcgggtgag gcagagagcc 240 

ctgaggccac agagctgggc aacctgagcc gcctctctgg cccccncccc caccactgcc 300 

caaacctgtt tacagcacct tcgcccctcc cctctaaacc cgtccatcca ctctgcactt 360 

cccaggcagg tgggtgggcc aggcgccagc catactccr.g ggcgcgggtt tcggtgagca 420 

aggcacagcc ccagaqgtga tatcaaggcc t 451 



<210> 104 
<211> 441 
<212> DMA 
<213> Homo sapien 



<400> 104 

gcaaggaact ggtctgctca cacttgctgg cttgcgcatc aggactggct ttatctcctg 60 

actcacggrg caaaggtgca ctctgcgaac gttaagtccg tccccagcgc ttqgaatcct 120 

acggcccccd cayccggaUc ccctcagcct tccaggtcct: caactcccgt cgacgctgaa 180 

caatggcctc catggggcta caggtaatgg gcatcgcgct ggccgtcctg ggctggctgg 240 

ccgtcatgct gtgctgcgcg ctgcccatgt ggcgcgtgac qqccttcatc ggcagcaaca 300 

ttgtcacctc gcagaccatc tgggagggcc tatggatgaa ctgcgtcgtg cagagcaccg 360 

gccagatgca gtgcaaggtg tacgactcgc tgctggcact gccgcaggac ctgcaggcgg 420 

cccgcgccct cgtcatcatc a 441 



<210> 105 

<211> 509 

<212> DNA 

<213> Homo sapien. 

<220> 

<221> raisc_feature 
<222> (1)...(509) 
<223> n = A, T, C or G 



<400> 105 

rgcaaaaggg acacaggggt tcaaaaataa aaatttctct tccccctccc caaacctgta 60 

ccccagctcc ccgaccacaa cccccttccL cccccgggga aagcaagaag gagcaggtgt 12C 

ggcatctgca gctgggaaga gagagcccgg qgaggtgccg agctcggtgc tggtctcttr 180 

ccaaatataa atacntgtgt cagaactgga aaatcctcca gcacccacca cccaaqcacc 240 

ctccgttttc tgccggtgtt cggagagggg cggggggcag gggcgccagg caccggctgg 300 

ctgcggtcta ctgcatccgc tgggtgtgca ccccgcgagc ctcctgctgc tcattgraga 360 
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agaqatgaca ctcggggtcc ccccggacgg tgggggctcc ctggatcagc ttcccggtgt 420 
tggggttcac acaccagcac tccccacgct gcccgttcag agacatcrtg cacrgtttga 480 
ggttgtacag gccacgcctg tcacagttg 509 

<210> 106 ■ 

<211> 571 

<212> DNA 

<213> Homo 2apien 

<400> 106 
gggttggagg gactggttct 
agttgcacta ttgatttctc 
gtacatttta agccaataag 
cagaaaatgg ggactgggta 
gactgcagag gctgtcacag 
t ttcaaaata atataaaatt 
actgactgat acaaagcaca 
aaaagggtga t gaga t gag t 
ctttccttct ttcaaggagg 
atgatccart ctgtaagcag 

<210> 107 

<211> 555 

<212> DNA 

<213> Homo sapien 

<400> 107 
caggaaccgg agcgcgagcn 
ggcggtgaag cgcaagatcc 
tgagcgcctc cagcgagaag 
ggtggcct cc ttgaacccta 
gcgcctggcc actgccctgc 
gagaggtatg aacgttattg 
ggaaatccaa ctcaaagaag 
ggtggctcgt aagttggtga 
get ggcagag tcccgttccc 
gaagtgtctg agr.gc 

<210> 108 
<211> 541 
<212> DNA 
<213> Homo sapien 

<400> 108 

auctacgtca tcaatcaggc tggagacacc atgtrcaatc gacctaagct gctcaatatt 60 

ggctttcaag aggccttgaa ggactatgat tacaactgct ttgtgtrcag tgatgtggac 120 

ctcattccca tggacgaccg taatgcctac aggtgttttt cgcagccacg gcacatttct 180 

gttgcaatcg acaagttcgg gtttagcctg ccatatgttc agtattntgg aggtgtctct 240 

gctctcagta aacaacagtt tcttgccatc aatggattcc ctaataatta ttggggttgg 300 

ggaggagaag atgacgacat ttttaacaga ttagttcata aaggcargtc tatatcacgt 360 

ccaaatgctg tagtagggag gtgtcgaatg arccggcatr caagagacaa gaaaaatgag 420 

cccaatcctc agaggtttga ccggatcgca catacaaagg aaacgargcg cttcgatggt 480 

ttgaa:^tcac ttacctacaa ggtgttggat gtcagagata cccgttatat acccaaatca 540 

c 541 



ttatt tcaaa 


aagacacttg 


t caatattca 


gtatcaaaac 


60 


tt tctcccaa 


tcggccccaa 


agagaccaca 


taaaaggaga 


120 


ctgcaggatg 


tacacctaac 


agacctcct a 


yaaaccttac 


180 


gggaaggaaa 


cttaaaagat 


caacaaactg 


ccagcccacg 


240 


ccagatgggg 


tggccagggt 


gccacaaacc 


"aaagcaaag 


300 


taaaaagt tt 


tgtacataag 


ctatt caaga 


t ttcrccagc 


360 


attgagatgg 


cacttcCaya 


gacagcagct 


tcaaacccag 


420 


ttcacatggc 


taaatcagtg 


gcaaaaacac 


agtcttcttt 


480 


caggaaagca 


at taagt ggt 


r:acct caaca 


taagggggac 


540 


ttgtgaaggg 


Q 






571 



gtagctgggt 


gggcaccatg 


gctgggatca 


ccaccatcga 


60 


aggttctgca 


gcagcaggca 


gat gat qcag 


aggagcgagc 


120 


rtgagggaga 


aaggcgggcc 


cgggaacagg 


ctgaggctga 


180 


ggatccagct 


ggttgaagaa 


gacctggacc 


gtgctcagga 


240 


aaaagctgga 


agaagctgaa 


aaagctgctg 


atgagagtga 


300 


aaaaccgggc 


cttaaaagat 


gaagaaaaga 


tggaact cca 


360 


ctaagcacat 


tgcagaagag 


qcagatagga 


agtatgaaga 


420 


tcattgaagq 


agacttggan 


cgcacagagg 


aacgagctga 


480 


gagagatgga 


tgagcagat t 


agactgargg 


accagaacct 


54 0 
555 
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<210> 109 

<211> 411 

<212> Dm 

<213> Homo sapien 



<400> 109 

ctagacctct aattaaaagg cacaarcatg ctggagaatg aacagtctga ccccgagggc 60 

racag::gaar tttagggaaq gaggcaaaga ggtgagaagg gaaaggaaag aaggaaggaa 120 

gqagaacaat aagaactgga gacgtrgggt gggtcaggga gtgtggtgga ggctcggaga 180 

gatggtaaac aaacccgact gctatgagtt ttcaacccca tagtctaggg ccatgagggc 240 

gtcagttctt ggtggctgag ggtccttcca cccagcccac ctgggggagt ggagtgggga 300 

gttctgccag gtaagcagat gttgtccccc aagttcctga cccagatgtc tggcaggata 360 

acgctgacct gttccctcaa caagggacct gaaagtaatl ttigctcttta c 411 



<210> 110 

<211> 451 

<212> DNA 

<213> Hcmo sapien 



<400> 110 

ccgaattcaa gcgtcaacga tccytccctt accatcaaat caattggcca ccaatggtac 60 

tgaacctacg agtacaccga ctacgggcgg actaatcttc aactcctaca tacttccccc 120 

attattccta gaaccaqqcg acctgcgact ccttgacgtu gacaatcgag tagtactccc 180 

gattgaagcc cccattcgta taataattac atcacaagac gtcttgcact catgagctgt 240 

ccccacatta ggcttaaaaa cagatgcaat tcccggacgt ctaaqccaaa ccactttcac 300 

cgcLacacga ccgggggtat actacggtca atgctctgaa atctgtggag caaaccacag 360 

tttcatgccc atcgtcctag aartaattcc cctoaaaatc tttgaaatag ggcccgtatt 420 

taccctatag caccccctct accccctcta g 451 



<210> 111 
<211> 541 
<212> DNA 
<213> Homo sapien 



<400;> 111 



gctcttcaca 


cttttattgt 


caattcUcut 


cacatggcag 


aeacagagct 


gtcgtcttga 


60 


agaccaccac 


t gaccaggaa 


atgccacttt 


tacaaaatca 


tcccccctt t; 


ccatgattgg 


120 


aacagttctc 


ctgaccgtct 


gggagcgttg 


aagggtgacc 


agcacatttg 


cacatgcaaa 


180 


aaaggagtga 


ccccaaggcc 


tcaaccacac 


ttcccagagc 


tcaccatggg 


ctgcaggtga 


240 


cttgccaggt 


t tggggt teg 


tgagctttcc 


Titgctgctgc 


ggtggggagg 


ccctcaagaa 


300 


ctgagaggcc 


ggggtatgct 


tcatgagtgt 


uaacatttac 


gggacaaaag 


cgcatcatta 


360 


ggataaggaa 


caqccacagc 


act tcatgct 


rgtgagggtt 


agctgtagga 


gcgggtgaaa 


420 


ggattccagt 


ttatgaaaat 


ttaaagcaaa 


caacggtttt 


tagcrgggtg 


ggaaacagga 


480 


aaactgtgat 
c 


gtcggccaat 


gaccaccatt 


- ttctgccca 


tgtgaaggtc 


cccatgaaac 


540 
541 



<21C> 112 

<211> 521 

<212> DNA 

<213> Homo sapien 

<400> 112 

caagcgcttg gcgtttggac ccagttcagt gaggttcrtg ggttttgtgc ctttqgggat 60 

Lttggtttga cccaggggtc agccttagga aggtcttcag gagcaggccg agttcccctt 120 

cagraccacc cctctctccc cactttcccc ctcncggcaa catctctggg aatcaacagc 180 
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atattgacac 
ccttccttgc 
t catcagtLcc: 
aagactttgt: 
ggtqt at gga 
acatctttag 



gt tggagccg 
ctaaggt gtc 
attgctcttg 
ccc^acttac 
qggqaagqga 
tgtctgagct 



agcctgaaca 
tgagtiitcrg 
agt ct ttgca 
agatctatct 
tctcctgcgc 
tctcaaattd 



tgcccctcgg 


ccccagcaca 


tgqaaaaccc 


240 


gctcL ugagg 


catttccaga 


ct rgaaat: tc 


3G0 


gacaacct ca 


gatcaggt gc 


acct gggaga 


360 


cctcc:crtgg 


gaagggcagg 


gaat ggggac 


420 


ccttcattgc 


cacactcqgt: 


gggaccatga 


490 


ctgcaatagg 


a 




521 



<210> 113 

<211> 568 

<212> DNA 

<213> Homo sapien 



<400> 
agcgtcaaat 
agratccttc 
agacattaaa 
agccaaattc 
agatctctgg 
ttttccgtct 
ag tgacaacr 
gttg-ccaaa 
gtatgtatgg 
ggsmgacaaa 



113 
cagaatggaa 
aagaaacagg 
gcaaaaatgc 
aticaat tatg 
cagtggagga 
tatrtcartt 
ttccctaccg 
atigcctgttt 
aatgtta- ga 
aata tacatg 



aagactcaaa 
aaaaaactcc 
aagcaagtat 
tgaagaattg 
agtctcttta 
ctgtaacagt 
tgtttgataa 
agt t tttaaa 
taggacatag 
tgoaaraa 



accatcatca 
taaaacacca 
agaaaaaggt 
cttccggatg 
agaaaat agt 
tgataTictgc 
atgt tgtcca 
gar.ggaactc 
tagtagcggt 



acaccaagat 
aaaggaccta 
ggttctct tc 
ar::tgaccaag 
t taaacaatt 

CtqtCCtttt 

ggttctat tg 
caccctttgc 
ggtcagaca t 



caaaaggaca 
gttctgtaga 
ccaaagtgga 
aggctattca 
tgttaaaaaa 
tataatgcag 
ccaagaatgt 
ttggttt taa 
ggaaatggtg 



60 
120 

180 
240 
300 
360 
420 
480 
540 
56G 



<2]0> 114 

<211> 483 

<212> DNA 

<213> Homo sapien 



<400> 
tccgaat tec 
tcggttttag 
ttgtggaatg 
ctttcat ttc 
cacgt tt ctt 
t ttaaaactg 
tgtattttct 
tattgtgtac 
tgc 



114 
aagcgaat ta 
taatctaggc 
tgtttaaagg 
t ttactgt tt 
taattttttt 
tagcagtagt 
t t ct tataga 
aacctt taaa 



tcgacaaacg 
tttgcctgta 
attgattcta 
gcagt taatg 
aga ttttcct 
t tacagttct 
ggctt ctaaa 
acatcaatat 



at tcctt t ta 


gaggattact 


tttttcaart 


60 


aagaatacaa 


cgatggat tt 


taaatdcty t 


120 


gaaccC t tgt 


atatttga ta 


gtatt- ctaa 


180 


ttcatgttct 


get atgcaat 


cgtttatacg 


240 


ggatgtatag 


ttt aaacaac 


aaaaagtcta 


300 


agcaaagagg 


aaagt tgt gg 


ggt taaact t 


360 


oaggtatttt 


tat atgtt ct 


t: 1 1 taacaaa 


420 


t tggatcaaa 


acaagaccca 


gcttattt tc 


480 
483 



<210> 115 
<211> 521 
<212> DNA 
<213> HoKio saoien 



<400> 
tgtggtggcg 
ggcccccggc 
gctgaatgaa 
aggaaatgtg 
tctgtgcttg 
tgct tcaaat 
aaaagtcact 
gaccgacgga 
ttcgcccrtg 



115 

cgggctgagg 
agcgccggcc 
attgtcggga 
cccaacatca 
gcccgggccc 
gacaggggca 
ctt cccaaag 
gcccagcaag 
cttgtaatgc 



tggaggccca 
actacgaact 
atgaagacac 
tcattgcggg 
tgctgggccc 
ttgacgttgt 
gccgacataa 
ccttgaggag 
ttcggataag 



ggactctgac 


cctgcccctg 


cct tcagcaa 


50 


gccgtgggtt 


gaaaaatata 


ggccagtaaa 


120 


cgtgagcagg 


cragaggtct 


ctgcaaggga 


180 


ccctccagga 


accggcaaga 


ccacaagcat 


240 


agcactcaaa 


gatgccaUgt 


tggaacrcaa 


300 


gaggaataaa 


artaaaatgt 


ttgct caaca 


360 


gatcatcat t 


ctggatgaag 


cagacagcat 


420 


aaccatggaa 


atctactcta 


aaaccactcg 


480 


atcatcgagc 


c 




521 
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<210> 116 
<211> 501 
<212> DNA 
<2i3> Homo sapieri 



<400> 116 

ctttgcaaag cttttatttc atgtctgcgg catggaatcc accLgcacat ggcatcttag 60 

ctgtgaagga gaaagcagcg cacgagaagg aatgagcggg cggaaccaac ggcctccaca 120 

dgctgccttc cagcagccrg ccaaggccat ggcagagaga gacrgcaaac aaacacaagc 180 

aaacagagtc tcttcacagc tggagtctga aagczcat:ag tggcatgtgt gaatctgaca 240 

aaattaaaaq tgtgcatagt ccattacatg cataaaacac taaiaataat cctgtttaca 300 

cgtgactgca gcaggcaggt ccagctccac cactgccctc ctgccacatc acatcaagtg 360 

ccatggttta gagggttttt catatgtaat tcttttattc tgtaaaaggt aacaaaatat 420 

acagaacaaa actttccctr tttaaaacta atgttacaaa tctgtattat cacttggata 480 

taaaragtat ataagctgat c 501 



<210> 117 
<2i:> 451 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (!}... (451 ) 
<223> n ^ A,T,C or G 



<4 00> 117 

caagggatat atcttgacgg tacrgrgtga cactgaacag atcacaaaqc acqagaaacra 60 

ttagttctct cccLCCccag cgtctccttc gtctccctgg ttttccgatg tccacaqagt 12C 

gagattgtcc ctaaqtaacc gcatgatcag agtgctgkcr ttataagact cttcaztcag 180 

cgtatccaat tcagcaattg cttcatcaaa tqccgttttr gccaggctac aggccLtttc 240 

aggaqagttt agaaCctcat agtaaaagac tgacaaatLt agtgccagac caaqacgaat 300 

tgggtgtgta ggctgcattn ciLtcttact aattrcaaat gcttcciggt aagcctgctq 360 

ggagttcgac acaagtggtt tgtttgttgc tccagatgcc acttcaqaaa gatacctaaa 420 

ataatctcct ttcattttca aagtagaaca c 451 



<210> 118 
<211> 501 
<212> DNA 
<213> Homo sapien 



<400> 118 

cccggaqccg gggtagtcgc cgccgccgcc gccggcgcag ccactgcagg caccgctgcc 60 

gccgcctgag tagtgggctt aggaaggaag aggrcatctc gctcggagct tcgctcggaa 120 

gggtctttgt tccctgcagc cctcccacgg gaatgacaat ggataaaaqt gagciggtac 180 

agaaagccaa actcgctgag caggctgagc gatatqatga tatggctgca gccatgaagg 240 

cagtcacaga acaggggcat gaactctcca acgaagagag aaatctgctc tctgttgcct 300 

acaagaatgt ggtaaggccg cccgccgrtc rtcctggcgt gtcatctcca gcattgagca 360 

gaaaacagag aggaatgaga agaagcagca gatgqgcaaa gagtaccgtg agaagataga 420 

ggcagaactg coggacatct gcaatgatgt tctggagctt gttggacaaa tatcttatrc 430 

caatgctaca caacccagaa a 501 



<210> 119 
<211> 391 
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<212> DMA 

<213> Homo sapien 



<400> 119 



aaaaaqcaac 


argttcaaca 


caaaatagaa 


atnrca aa r g 


taggatagaa 


caaaaccaag 


60 


tgtgtgaggg 


gggaagcaac 


agcaaaagga 


agaaatgaga 


tgttgcaaaa 


aagatggagg 


120 


agggttcccc 


tctcctctgg 


ggactgactc 


aaacactgat 


gtggcagtat 


acaccattcc 


180 


agagtcaggg 


grgttcattc 


ttttttggga 


gtaagaaaag 


gtggggatta 


agaagacgtt 


240 


tctggaggct 


tagggaccaa 


ggctggtci;c 


t ttcccccct 


cccaaccccc 


ttgatccctt 


300 


tctctgatca 


ggggaaagga 


gctcgaatga 


gggaggtaga 


gttggaaagg 


gaaaggattc 


360 


cacttgacag 


aatgggacag 


actccttccc 


a 






391 



<210> 120 

<211> ^121 

<212> DNA 

<213> Horno sapien 



<220> 

<221> niisc_feature 

<222> (1) ... (421) 

<223> n = A, T, C or G 

<400> 120 
tggcaatagc acagccatcc aggagctctt 
gttccgccgg aaggccttcc tccactggta 
caccgaggct gagagoaaca Lgaacgacct 
ccaccgcaga agaggaggag gatttcggtg 
cccccatcac ctcaggcttc tcagttccct 
tcccrcagaa tttgtgtttg ctgcccctat 
ctagaacagr. gcctggcaca tagtaggcgc 
t 

<210> 121 
<211> 205 
<212> DNA 
<213> Homo sapien 

<400> 121 

agctggcgct agggctcggt tgtgaaatac agcgrrgtca gcccttgcgc tcagtgtaga 60 

aacccacgcc tgtaaggtcg gtcttcgtcc atctgctttt ttctgaaata cactaagagc 120 

agccacaaaa ctgtaacctc aaggaaacca taaagcttgg agtgccttaa tttttaacca 180 

gtttccaata aaacggttta ctacct 206 

<21G> 122 
<211> 131 
<212> DNA 
<213> Homo Gapien 

<400> 122 

ggagatgaag atgaggaagc tgagtcagct acgggcargc gggcagctga agatgatgag 60 

gatgacgatq tcgataccaa gaagcagaag accgacgagg atgactagac agcaaaaaag 120 

gaaaagttaa a 131 



cargcgcatc tcggagcagt 

cacaggcgag ggcatggacg 

cgtctctgag tatcaagcag 

aggaggccga agaggaggcc 

tagccgcctt actcaactgc 

cttgtttttt gttttttctt 

ccaataaata cttggttgnt 



tcactgccat 60 

agatggagtt 120 

taccaggatg 180 

taaggcagag 240 

ccctttcctc 300 

ctggggggqt 360 

gaatgtctcc 420 



<210> 123 
<211> 231 
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<212> DNA 

<213> Honno sapien 

<220> 

<221> misc^feature 
<222> (i) . . . (231) 
<223> n = A,T,C or G 



<400> 123 

qatgaaaatt aaatacttaa attaatcaaa aggcactacg ataccaccta aaacctactg 60 

cctcagtggc agtakgctaa kgaagatcaa yctacagsac atyatctaat atgaatgtta 120 

gcaattacat akcargaagc atgtttgctt tccagaagac tatggnacaa tggtcattwg 180 

ggcccaagag gatatttggc cnggaaagga tcaagataga tnaangtaaa g 231 



<2ia> 124 

<211> 521 

<212> DNA 

<213> Homo sapien 

<220> 

<221> rnisc_leature 
<222> (I) . . . ;521) 
<223> n = A, T, C or G 



<400> 124 

gagtagcaac gcaaagcgct tggtattgag tctgtgggsg acttcggttc cggtctctgc 60 

agcagccgtg atcgcttagt ggagtgctta gggtagttgg ccaggatgcc gaatatcaaa 120 

atctticagca ggcagctccc accaggactit alctcasaaa ar.tgctgacc gcctgggcct 180 

ggagc:tacgc aaggtggtga ctaagaaatt cagcaaccag gagacctgCg tggaaattgg 240 

tgoaagtcta ccgtggagag gatgtctaca ttgttcagag tggntgtggc gaaatcaatg 300 

acaatttaat ggagcctttg atcatgatta atccctgcaa gat::gcttca gccagccggg 360 

ttactgcagt catcccatgc ttcccttatg ccccggcagg araagaaaga tnagagccgg 420 

gccgccaatc tcagccaagc ttggtgcaaa tatgctatct gtagcagtgc agatcatatt 480 

atcaccatgg acctacatgc ttctcaaact carggctttt t 521 



<210> 125 
<211> 341 
<212> DNA 
<2i3> Homo sapien 

<220> 

<221> mlsc_feature 
<222> (1} . . . (341} 
<223> n = A, T,C cr G 



<400> 125 

atigcaaaagg ygacacagyg ggctcaaaaa taaaaatttc tcttccccct ccccaaacct: 60 

gtaccccagc tccccgacca caaccccctt cctcccccgg ggaaagcaag aaggagcagg 120 

tgtggcatct gcagctcgga agagagaggc cggggaggtg ccgagctcgg tgctggtctc 160 

tttccaaata taaatacgtg tgtcagaact ggaaaatcct ccagcaccca ccacccaagc 240 

actctccgtt ttctgccggt gtttggagag gggcggncgg caggggcgcc aggcaccggc 300 

tggctgcggt cta::tgcatc cgctgggtgt gcaccccccg a 341 



<210> 126 
<211> 521 
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<212> nWA 

<213> Homo sapien 

<'22l> misc_reature 
<222> (1) ... (521) 
<223> n - A,T,C or G 



<400> 126 



aggt"::cgaga 
caggcccaca 
ggagagatcc 
gcccagcctg 
gctcaacaga 
aagatggaca 
ccagcccatg 
ccqgcgactg 
cagcccccag 



aggtcatgca 
grggcactgg 
agcagatccc 
tatcaggcac 
ttacacagac 
gcagrtctac 
ttcatccagt 
aaqgqcctga 
qcaatgggca 



ggtgcagatt 
acaqaccatg 
ggtgcagctg 
tcaagttgtg 
agaqgtccag 
cagatccagc 
caagccaacc 
gctggcaagg 
cagccrt tct 



gtccagqskc 
caggtgatgc 
aatgccggcc 
cagggacaga 
caaggacaqc 
aagtcaccat 
agcccttcna 
ccaangacac 
tcccagagga 



<210> 127 

<211> 3b\ 

<212> DNA 

<213> Homo sapien 



agccacaggg 
agcagatcat 
agctgcagta 
tccagacacL 
agcagrtcaa 
qcctgcgggc 
cgggcagqcc 
ccaacacaat 
c 



tcaagcccaa 
cactaacaca 
tatccqctta 
tgccaccaat 
gccagttcac 
canqacctcg 
ccccaggtga 
t-Lrtgccata 



60 
120 
180 
240 
SCO 
360 
420 
480 
521 



<400> 
tqagatt Lat 
aatgcattta 
gtccctggga 
tctcttaaat 
tcagagcaag 
ttccatctaa 



127 
tgcatttcat 
aaaaataaaa 
gaaaagagtg 
gcaaagaatg 
ggatggggag 
gggcaagaac 



gcagcttgaa 
gggaggtggg 
tggcaatqaa 
tttccatggc 
aqqaccacga 
aacgt ggcaa 



gt ccatgcaa 


aggrgact ag 


cacag:;t tt t 


60 


cagcaaacac 


acaaagrcct 


agtttcctgg 


120 


tccacccact 


ctccacaggg 


aaLaaat ctg 


180 


ctctgqatgc 


aaatacacaq 


aqctc':qggg 


240 


gtgaaaaaqc 


agctacacac 


attcacctaa 


300 


gt crt ggggg 


taccagctgt 


t 


351 



<210> 128 
-.21 :> 521 
<212> DNA 
<213> Heme sapien 



<4C0; 
tccagacatg 
agagttaagg 
taaataLdct 
gagcttgcta 
cctgatggag 
gcgggtgtga 
gcgctactta 
catcctaagg 
ataaaggaaa 



128 
ctcctgtcct 
gaaggt t tec 
aatagctaag 
agaattaat t 
ttccattcct 
aatcactgcc 
ataaatatat 
gcacttgcca 
agaaaaaqaa 



aggcggggag 
tttcattcct 
tcatt tgcca 
ttqctgtttt 
gccagggcac 
accccatgga 
ttatactttg 
gctcttatcc 
qaaaacaacc 



caggaaccag 


accLgctatg 


ggaagcagaa 


60 


gt tccttctc 


ttttgctttt 


qaacaqt t tt 


120 


gccaggtccc 


ggtgaacagt 


agagaacaag 


180 


tcaccccatt 


caaacagagc 


tgccctgttc 


240 


ggctgagtaa 


cacgaagcca 


ttcaagaaag 


300 


cagacccctc 


actcttcctt 


cttagccgca 


360 


aaattatgat 


aaccgattt t 


tcccatgcgg 


420 


ggacagtcaa 


gcactgttgt 


t ggacaacag 


480 


gcaacttctg 


t 




521 



<210> 129 

<211> 521 

<212> DNA 

<213> Homo sapien 



<400> 129 

tgagaccqac cactqqcctg gtcccccctc atktgctgtc gtaggacctg acatgaaacg 



60 
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caqatctdqt qqcaqaoaqg ddqaLyatya ggaacrtctq agacgncggc aqct'.caaga 120 

nqaqcaattti atqaagctra a.^rcaqgcct qggacagttq atcttgaaac aagagatgqa 180 

gaaagagagc cgggaaaggt carctcztgct agccdgtcgc r.acgattctc ccatcaactc 24C 

agcLtcacat. attccatcat ctaaaacLgc atctccccct ggctarggaa gdaatyggct 300 

ncaccqgccc qtCLCLaccq o^^L^cqcLud ytaLddi.ciqu wdLyyyydt.g t ^ciqcyg^^qq 3C0 

agtgcgagat ^a-crigar.ar -rr.ragatgg ccacatgcct qcaatqagaa cggaccgagg 420 

agtgtctatg cccaacatgt tggaaccaaa qatatLtcca ratgaaatqc tcaLggtgac 480 

caacagaggg ccgaaaccaa alctcagaga ggtggacaya a 521 



<^IC> 130 

<211> 270 

<212> DNA 

< 2 1 3 > H omo s ap 1 e n 

<400> 130 
tcactttatt rttcttgcat adaaacccta 
ctgranggag acLctygLgt gggtc'tgac 
cttggi^gaat acagtctnct rccagaggtc 
ggcatnaaag gtggccttgg cgaagLtgcc 
gtiagcagtca tcqataccag cnatcatgaq 

<21C> 131 

<-211> 341 

<212> DNA 

<.213> Homo sapien 

<400> 131 
ctggaat aLa qacccqt gat cgacaaaact 
ccagccattc gctcctactg atgaga:;aag 
::tatgtataa tagctcatqc atqtctccat 
ct gqggaaqa aggagtacat t gaagggaga 
aacccagtgq ccagggagcg tggcacttac 
ataaaactgg gcacagctcL taaacaaaat 

<210> 132 
<?^ 1 > fi4 4 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_featuie 
<222> ( 1) . . . (844 ) 
<223> n - A, T, C or G 

<400> 132 
tgaatgggga ggagctgacc caggaaatgg 
qaacct tcca qaagtqqqca tctgtcgtgq 
gccatgtgga acatgagggg ctgcctgagc 
ctccttcatc caccaagact aacacagtaa 
tygt-cdtcct tqqayctgCg atggcttttg 
aaggagggga ctatgcLCtg gctccaggct 
gtaaagtgtg aaqacagctg cctggtgtgq 
tcctgtgaca t ccagaga cc tcagttctct 
crgrgggctc aaagtgaaqa dcLqLqgagc 
::cctgcactg ccctgtqttc ccttccacag 



tgtrgtagcc acagctggag 
qdqgtggr.r.a gtgaactcct 
gggggtcagg tagcTigtagg 
cagggtggca qtqcaqcccc 



cctgagtccg 50 
gat,aggqaga 120 
r::rragaaar IRQ 
qggctgaggt 240 
270 



ttgaacqacq ctgactgcgc 
atgtggtgat gacagaaLca 
gtcdtaactg tcttcatacg 
ttgccaccta guggctggga 
ctrtgtccct tgcttcaLLc 
ataaatgaac a 



caccgt:;ccc 60 
GctttcqLaa 120 
cztczqcacz 130 
gctrgccagg 240 
LLyLydydLg 300 
341 



agcttgngga gaccaggcct 
tqcctcttgg gaaggagcag 
ccctcaccct gagatggggc 
tcattgctgt tccggt tgtc 
tqdtqddgaq gaggagaaac 
cccagagcrc tgatatgtct 
acttggtgac agacaatgtc 
ttagtcaagt gtctgatgtt 
ccagtccacc cctgcacacc 
ccaacct uqc tgctccagcc 



gcaggggatq 60 

aagtacacat 120 

aaggaggagc 180 

cttggagctg 240 

acaggnggaa 300 

CLCCcaqact 360 

ttcacacatc 420 

c=ctg~gagt 480 

aggaccctat 540 

aaacattggt 600 
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qgacatctgc agcctgtcag ctccacgcta 
gagaataata actcgaatgt ggg^gqctgg 
aaggtccrga gttcaaatcc cagcaaccac 
ctaataccct ct-ctgcagt gcctgaagac 
caag 

<210> 133 
<211> 601 
<212> DNA 
<213> Homo sapien 

<400> 133 
ggccgggcgc gcgcgccccc gccacacgca 
agcaagcagc gagtcttgaa gctctctttg 
cagccgctcg tcagactcca gcagccaaga 
ttcaggaagc cttggacgct gcaggtgata 
ggtgtgggcc ttgcaaaatg atcaagcctt 
acgtgaiatt ccttgaaqta gatgtggatg 
tcaaatgcat gccaacattc cage ttittit a 
gagccaataa ggaaaagctt gaagccacca 
aaatataacc agccattggc LaUttaaaac 
aatatgaaga cataaacccm cctcccacct 



<2iO> 134 

<211> 421 

<212> DNA 

<213> Homo sapien 



<400> 134 

tcacataaga aatttaagca agttacrcta tcttaaaaaa cacaacqaat gcatttraaT: 60 

agagaaaccc ttccctccct ccacctccct cccccacccr. cctcatgaat taagaatcta 120 

agagaagaag taaccataaa accaagtttt crggaatcca tcatccagag tgcttacarg 180 

gtgantaggz taa-attgcc ttcttacaaa atttctattt taaaaaaaat tataaccttg 2A0 

attgcttat- acaaaaaaat ticagtacaaa aqttcaatar attgaaaaat gcttttcccc 300 

tccctcacag caccgtttta 'lacatagcag agaacaacga agagottgcr agtcragacg 360 

gggcaatctt caaattacac caagacqca::; agrggt L cat ttacccuccc cttctcataa 420 

g 421 



<210> 135 

<2U> 511 

<212> DNA 

<213> Homo sapien 

<400> 135 
ggaaaggatt caagaattag aqgacitgct 
gctgacagac aaagagagag agatggcgga 
cgactatgaa cagcttcttg atgtaaagtt 
gaaactctta gaaggcgaaq aagagaggct 
gacagtatcc cgagcatcct caagtcgtag 
gggttgatgt ggaagaatca gaqgcqaagt 
accactgqaa atgtttgcat cgaagaaatt 
gaacacttct gaacaggatc aaccaatggg 
gacacatcag tcagtCataa atatauctca 



ccctgaccrt caactcczca cttccacact 660 

agagatggcc cagcgctgac tgctcttcca 720 

atggtggcrc acaaccarct gcaatgqqat 78G 

asccacagcg tac':lacata taataataaa 840 



cgccgygcgt 


gccagtttot 


aaagqcagag 


60 


qtgctttgga 


tccatCCuua 


tnggtccct a 


120 


tggt qaagca 


gatcgagagc 


aagactgctt 


180 


aacttgtagt 


agttgacttc 


tcagccacqt 


240 


tctttcattc 


cct ctctgaa 


aagtatt cca 


300 


actqtcagga 


tCLtgcttca 


gagtgtgaag 


360 


agaagggaca 


aaaggtcggt 


gaattttctg 


420 


t taatgaatt 


actctaacca 


tgttttctga 


480 


ttqtaacttt 


tt taatttac 


aaaaatataa 


540 


gcgt gacaai: 


aaaacattaa 


cgct aacac t 


600 



tgctrragaa aaagacaact ctcgtcgcat 60 

aataagggat caaatgcaqc aacagctgaa 120 

agccctggac atggaaatca gtgcttacag 180 

gaagctgtct ccaagccctt cttcccgtgr 240 

Lgtaccgtac aactagagga aagcggaaga 300 

agtagtgtta gcatctctca ttccgcctca 360 

gatgttgatg ggaaat::tat cccgcttgaa 420 

aagqctrggg agatgarcag aaaaantgga 480 

a 511 
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<2i:> 341 
<212> DKA 
<213> Home sapicn 



<40C> 136 

C2tgggtt"c accaggtccg ccaggctgct ctLgaactsc rgacctcagg tgatccaccc 60 

gcctcggcct cccaaag::cc tgggattaca ggcgtqdqcc acnacgcccg gcccccaaag 12C 

ctgtttctct tg-ctttaqc qtaaagctct. cctgccatgc aqtatctaca taactqacqc 180 

qactaccaqc aagctcagtc actccgtggt ctLtttctct ctccaqticL tctctcrctc 24C 

ttcaagttct gccrcagtga aagctqcagg tccccagtta agtgatcaqq tgagggrrct 30C 

ttgaacctgg ttctatcagt cgaattaatc cttcatqaLg g 341 



<21C> 13V 

<211> 551 

<212> DMA 

<21j> Homo sapien 



<40C> 137 

gaiqtqtt.qc accctctgtg trraaaaaaaa cctcacaaag aatcccc-qc i:jattd^aqa 60 

ngaagargrn r t r.riaaaT.ar. ggyLLdtttr raacttLt.td tcrqaggaca agtatccatt 120 

aaLzartgtc ccagaagaqa ttqaatacct gctzaagaag ctcacaqaaq ctatgggagg 180 

dqgttqgcdc cadqaacaat ttqaacatta taaaatcaac ttrcatgaca gLdddddLgy 240 

ccittctqca cqqgaacrta rtgagcttat tqqaaatqqa cagtttagca aaqqcarqga 300 

ccggcagact gtgtctaiigg caattaatga agtctttaat gaacttacat tagatgtgtt 360 

aaagcagggt tacatga-ga aaaagggcca cagacggaaa aactggactq aaagatggt t 4 20 

tqcactaaaa cccaacaiaa tttcttacta ;.qtqagt:gag garctqaaqg ataagaaaqg 480 

aqacattcrc ttgqatqaaa attqctqtqt aqaaqccctt gcctgacaaa agatggaaag 540 

aaatgcctrt t 551 



<21C> 13S 

<211> 531 

<212> DNA 

<213> Komo sapien 

<22C> 

<221> misc_f eature 

<222> (1) . . . ;531) 

<223> n - A,T,C or G 



<40C> 136 

gactcgttct ttatttcaaa aagacacttg tcaatattca gtrtcaaaac agttgcacta 60 

ttgatttcrc tttctcccaa tcggccccaa agagaccaca taaaaggaga gtacatttta 120 

aqccaataaq ctgcaggatg tacacctaac agacctccLa gaaaccttac cagaaaatgg 180 

ggact gggra gggaaggaaa cttaaaagar caacaaactg ccaccccacq gactgcagag 240 

gctgtcacag ccagatgggg tqgccaqggt gccacaaacc caaagcaaaq tttcaaaaca 300 

atataaaart taaaaaqrtt tgtacataag ctattcaaga tttctccagc actgactgar 360 

acaaagcaca attgagaticg cacttctaga gacagcagct t caaacccag aaaagggtga 4 20 

tqagaLgaac tttcacaiqg ctaaatcaqt qgcaaaaaca cagtcttctt tctttctttc 480 

LtLcaagqan gcaqqaaacr: aattaagtgg Icaccttaac ataaggggga c 531 



<2L0> 139 

<2n> 521 

<21?> DNA 

<213> Homo sapien 
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<220> 

<221> misc_feature 

<222> (1) ... (521) 

<22'S> n = A,r,C or C 



<400> 139 

cgggtgggca ccatggctgg gatcaccacc atcgaggcgg tgaagcgcaa gatccaggtt 60 

ctgcagcagc aggcagatga tgcagaggag cgagctgagc gcctccagcg agaagttgag 120 

ggagaaagqc gqgcccggga acaggccgag gcrgaggtgg cctccttgaa ccgtaggacc 180 

cagctggttg aacaagagct ggaccgtgct caggagcgcc cggccactgc cctgcaaaaq 240 

ctggaagaag ctgaaaaagc tgctgatgag agtgagagag gtatgaaggt cattgaaaac 300 

cgggccttaa aacatgaaga aaagaTiggaa ctccaggaaa tccaactcaa agaagctaag 360 

cacattgcag aagaggcaga raggaagtat gaagaggcgg ctcgtaagtt ggtgarcatt 420 

gaaggagar.t r.gcaaccgca cagaaggaac gagcttgagc ttcgcaaaag ccccg-tgcc 4 80 

cagagatggg atcaaccaga rtagactgat ggaccanaac c 521 



<210> 140 
<:21i> 571 
<212> DNA 
<213> Hone sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (571) 

<223> n = A,T,C or G 



<4aO> 140 

aggggcngcg ggtgcgrggg ccactgggtq accgacttag cctggccaqa ctcccagcac 60 

ctggaagcgc: (:;:c:gagagtg acagcgtqag gctgqgaygg aggacttggc ttgagcttct 120 

taaactctgc tctgagcctc cttgtcgcct gcatttagac ggctcccgca aagaagggtg 180 

gcgaqaagaa aaagggccct tctqccatca acgaagtgct aacccgayaa tacaccaTica 240 

acattcacaa gcgcatccat ggagtggqct tcaagaagcg tgcocctcqg gcactcaaag 300 

agattcggaa atttgccatg aaggagatgg gaactccaga tgtgcgcatt gocaccaggc 360 

tcaacaaagc tgcctqggcc aaaqgaauaa ggaatgtgcc ataccgaatc cggtgtgcgg 420 

ctgtccagaa aacgtaanga ggatgaagac tcaccaaata agctatatac tttggttacc 480 

^atgtaccrg ttaccacttt caaaaaccta cagacagtca atgtggarga gaactaarcg 540 

ctgatcgtca ga;:caaat:aa agttataaaa t 571 



<210> 141 

<211> 531 

<212> DNA 

<213> Homo sapien 



<400> 141 

tcgggagcca cacttggccc tcttcctctc caaagsqcca gaacctcctt ctctttggag 60 

aatqgqgagg cctcttggag acacaqaggg ttrcaccttg qacqacccct agagaaattc 120 

cccaagaagc ccaccttctg gtcccaacct gcacacccca cagcagtcag ttggtcaggc 180 

cctgccgtag aaggtcactt ggccccattg rrcrccttcca accaatgggc aggagagaag 240 

gccttrattt ctcgcccacc cattcctcct gtaccagcac ctccgLtttc agtcagcgtt 300 

gtccagcaac ggtaccgttt acacagCcac ctcagacaca ccatttcacc tcccrtgcca 360 

agctgttagc cttagagtga ctgcagtgaa cactgtttac acaccgtgaa tccartccca 420 

tcagtccatt ccagttggca ccagcctgaa ccatttggtia cccggtgcta actggagtcc 480 

tgtttacaag gtggagtcgg ggcttgctga ctrctcttca nnt.gagggca c 531 
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< ^ ^ > ^A? 

<.2ll> 491 
<212> DNA 
<213> Hono ijapion 

<220> 

<221> mi5c_featuro 
<222> (1) . . . (491) 
<223> n - A,T,C or G 



<400> 142 

acctagacdq daqqtqggta agggaggact ggtaggaqgc tgaggcaatt ccctqgtagt 60 

ttgtcctgaa accctactgg agaagtcagc atgacgcdc-c tactgagaga agcgcccaqa 120 

aactgctgac tgcarctgti: aagogttaac aqtaaagagg tagaag^gtq Lttctgaatc 180 

agagtggaag cgtctcaagg gtcccacagt ggaqqtccct gagctacctc ccttccgtga 240 

gtgggaagag tgaaqcccat gaagaactga gatgaagcaa ggatgggctt cctgggctcc 300 

aggcaagggc tgtgctctct gcagcaggga gccccacgag tcagaaqaaa agaaczaatc 360 

atntgttgca agaaaccttg cccggatact agcqgaaaac tgcaggcggn ggrgggcgca 420 

caggaaagtg gaaqtga t-tt. gai-ggagagc agagaagcct atccacacng gccgagrcca 480 

ctrgraaact g 491 



<210> 143 
<211> 515 
<212> DNA 
<"2 1 3> Homo sapien 



<40C> 143 

ttcaaqcaat tqtaacaagt ataugtagat tagagtgagc aaaaLcat_dL acaatLLtca 60 

cttccagttg ctatt-tcca aatrgttctg Laatqtcgut aaaattactr -saaaattaac 120 

aaagccaaaa actatattia tgacaagaaa gccaccccta cattaatctc actrttccac 180 

tcaccgqccc atctccttcc tcLttttcct aactatgcca ttaaaactqc tctactgggc 240 

cgggcgtgtg gctcacgcct gtaatcccaq :;dLt*_tggga ngccaaggca ggcggatcat 300 

gaggtcaaga gatrgagacc atcctggcca acatgqtgaa accccgcctc gaccaagaat 360 

acaaaaatta gctgggcaLg giggcgcatg cctciiaqtct: cagcLactcg ggaggctgag 420 

gcaqaagaat cgcrtqaacc cqqqaqqcag aggaLgcagt gagccccqat: cqcaccacCq 480 

zacuctagcc -gcgr;gar.ag acrgagactc tgctc bib 



<210> 144 
<211> 340 
<212-> DNA 
<213> Homo sdpien 



<400> 144 

tgtgc:::agtc tacaggccta tcagcagcga ctccttcagc aacagatggg gccccctgtt 60 

cagcccraacc ocatgagcoc: ocagcagcat atgctcccaa atcaggccca grccccacac 120 

ccacaaggcc agcagatccc taattctctc tccaatcaag tgcgctctcc ccagcctgtc 180 

ccttctccac ggccacaqtc ccaqcccccc cactccagtc cttccccaag gatgcagcc" 240 

cagccttctc cacaccacgt: ttccccacag acaagttccc cacatcctgg actggtagtt 300 

qcccaggcca accccatgga acaagggcat ttrgccagcc 340 



<2:0> 145 

<211> 630 

<212> DNA 

<213> Homo sapien 
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<400> 145 

tgtaaaaacr tgttLttaai i!:tgtataaa acaaaggtgg cccacgccca cgggggccgt 60 

aggaaatcca agcagaccag ccqgggtggg gggatgtagc ctacctcggg ggactgtctg 120 

tcctcaaaac gggctgagaa ggcccgtcag gggcccaggt -jcrcanagaga ggcctqggat 180 

actcccccaa cccgagggcc agactgggca qcgqcgagcc cccatcg.gc cccagaggrg 240 

gccacaggct gaaggagggg cctgaggcac cgcagcctgc aacccccagg gctgcagtcc 300 

actaactttt tacagaataa aaggaacatg gggatgggga aaaaagcacc aggccaggca 360 

gggcccgagc gccccagatc ccaggagggc caggacr.cag gatqccagca ccaccctagc 420 

agctcccaca gctcctggca caggaggccg ccacggattg gcacaggccg ctgctggcca 480 

tcacgccaca tttcgagaac ttgtcccgac agaggtcagc ccggaggagc tcctcgtggy 540 

cacacactgt acgaacacag atctccttgc taatgacgta cacacggcgg aggctgcggg 600 

gacacggcac gggaggtcrc agccccactt 630 



<21C> 146 
<211> 521 
<212> DNA 
<2 13> Homo /^apien 



<40C> 146 

atggctgctg gatttaggcq qtaacagqgq ccgtgggcca ^aaaccUqaa gc::ttgagaa 60 

ccttgggtct ggagagccar gaagaggqaa cgaaaagacg gcaagtcctg aacccaacca 120 

atgacctgat ggattgctcg accaagacac agaagtgaag cctgtgtcrg zgcactcccc IGO 

acagactgga gtttttggtg ctgaatagag ccagttgcta aaaaattggg ggtr.tggtga 240 

agaaatctga ctgctgtgtq tattcaatg^ gcgartctaa aaataaacag caacaacaau 300 

aaaaaccctg actggctgtt ttttccctgt attctttaca actatttttt gaccctctga 360 

aaatrartat acttcaccta aacggaagac tgctgtgcct gtggaaattt r.gtaattttr 420 

caatttattt cattctctct cct^tttatt ttgc:ctgcaq aatccgttga gagactaata 480 

aggcttaata tttaattgat ttgcttaata tgtaT:ataaa t 521 



<210> 14 7 

<2U> 562 

<212> DNA 

<213> Homo sapicn 



<400> 147 

ggcar.gv':gag cgcactcggc cgacgcaagg gf^ggcgcqga gcacacggag cacrgcaggc 60 

qccgggutcg cacagcgtcL Ccgcugccqc Lggatagtcg iqutttcggg gaLcgaggac 120 

actcQCcaga aaccgaaaat gccgaaacca aucaatgtcc gagttaccac cacggacgca 180 

gagctggagt r.tgcaatcca cccaaataca actggaaaac agctittttga tcaggtggta 240 

aagactatcg gcctccggga agtgtggtac tttggcctcc actatgtgga caataaagga 300 

tttcctacct cgctgaagct cgataagaag gtqtcCqccc aggaggtcag gasggagaar 360 

cccctccagt tcaagttccg ggccaaagtt ctaccctgaa gatgtggccg aggagctcaL 420 

ccaggacatc acccagaaac ttttcttcct tcaagtgaag gaaggaatcc ttagcgatga 480 

gatctactgc cccccttgar actgccgtgc tcttggggtc ctacgcttgt gcatgccaag 540 

tttggggact acraccaaga ag 552 



<210> 143 
<211> 820 
<212> DNA 
<213> Homo aapien 



<400> 143 

gaaqgagrcg ggatactcaq cattgatgca ccccaatttc aaagcggcat rcttcggcag 60 

gtctctggga caatctctag ggtcactacc tggaaactcg ctagggtaca actgaatgct 120 

gaaaggaaag aacacctgca gaaccqgaca gaaattcacc ccggcgatca qctgattgat 180 
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tcgaagtgog 
caccagcr cc 
gttcaqc'^qq 
accgccggqa 
gaycggtggt 
gggqcgaggg 
gcggccacca 
tccagggccg 
cggcttcgtc 
tcccaaccgc 



caqaagt cat 
r ccagcaqcd 
cggggggccc 
tacaccacgg 
ccagqqaagc 
ccccaccgcg 
cctcgttctt 
cqagcgtcag 
ggagcqcagc 
tccgrcctct 
accccagctt 



ggctaaagat 
qLctgaggca 
aqqtgccagc 
accqqtaccg 
cgccgacacg 
qccqccggca 
cctttgtcgc 
gattagcacc 
tacagctcga 
ccatt cagca 
cgttacctqc 



gacgaqqacg 
t,t,cgggrcgq 
crtatctaca 
cagcqLcacg 
ttggagaccc 
ccccgcgcgg 
ccsttqctqc 
Ltccgrttqt. 
gcgtcggcgc 
ccncgqgtcc 
gcctcgcttq 



ttgtcaat tc 
t tatgcacct 
t: "cct-caggg 
trgtccgcLc 
t gcggatgr.r 
gt tcqqcgtc 
tccagaggac 
agatgcggaa 
cgccgctagg 
cggaaaaagc 



cct.ggqcttt 
qgaccaccag 
tctgatcaar. 
gggctqggqg 
cacagccaca 
cagcaacggt 
gaagccgcag 
cctcaLggrc 
agccgcgqct 
tcagncscgg 



<2:0> 149 
<211> 501 
<212> DNA 
<213> Horr.o sapien 



240 
3G0 
360 
420 
480 
540 
600 
660 
720 
780 
820 



<400> 149 

caqattlLta t^tgcaqLcg -^cactagggc cqt LtictTign tgcttdLt-tg tctgctaqcc 6C 

cgcrcttcca gctgcatggc caqqcccaag gcct^qa^ga catctrgcag cgctgagaaa 12C 

tgctLggcLL qctgggcc-q ngcagaitcc gcrtrgtrcd caaaggtctr. caqqccatag 180 

cctggctqct cqgtcatctc agagagctca agccagtctq qtcctLgctg tatgatctc:: 240 

ttgagctctt ccataqcctt ctcctccagc tccctyatct gagtcatggc Licgttaaag 300 

ctggacatct gggaagacag ticctcctct tccttggata aattgcctqg aatcagcgcc 360 

ccgttagagc aggcttccat crcttctgtt tccatttqaa Lcaaccgctc tccactqggc 420 

ccdctgLggg ggctcagcrc crtgaccctg ctgcatatcr taaqggtgtt taaaggatat 480 

tcacagqaqc Itatgcctgg t 501 



<210> 15C 
<211> 511 
<212> DMA 
<213> Hoxo sapien 

<220> 

<221> mi f^c_toat ure 
':222> ! 1) ... {511) 
<223> n = A, T, C oi G 



<400> 150 

ctcctctLgq Ldcatqadcc caagttgaaa gtagacttaa caaagtatct cgagaaccaa 60 

gcattctgct ttgactt.tgc atttgaUgaa acagcttrga atgaagttgt ctacaggttc 120 

acagcaaggc cactggtaca gacaatcttt qaaggtggaa aagcaacttg ttttgcatat 180 

ggccagacag gaagtggcaa qacacatact atqggcggag acctctctgg qaaaqcccag 240 

aatgcatcca aagggatcta tgccatqgcc ttccgggacg Lcttcttcrg aagaatcaac 300 

cctgctaccg gdagttgggc ctggaagtct atgtgacatt cttcgagatc tacaatggga 360 

agctgtttga cctgctcaac aagaaggcca agcttgcgcg tgctggaaga cqqcaagcaa 420 

caggtgcaag tggtqqgqqc ttqcaggaac atctqgntaa ctctgcttga tgatggcant 480 

caagatgatc gacatgggca gcgcctgcag a 511 



<210> 151 

<211> 566 

<212> DNA 

<213> Homo sapien 



<400> 151 
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tcccgaattc aagcgacaaa U tgg.iv.'5gtg aaatggaaga cgccUaucat gaacaccagg 60 

caaatctrtt gcgccaagat ctgatgagac gacaggaaga attaagacgc arggaagaac 120 

ttcacaarca agaaatgcag aaacgtaaag aaatgcaatt gaggcaagag gaggaacgac 180 

qtaqaagaca ggaagagaCg atgattcgtc aacgr.gagat ggaacaacaa atgaggcgcc 240 

aaacagagga aagttacagc cgaatgggct acacggatcc acgggaaaga gacatgcgaa 300 

tggctggcgg aggagcaatg aacaiigggac atccctatgg ttcaggaggc cagaaatttc 360 

cacccctagg aggtggtggt ggcaraggtt atgaagctaa tcctiggcgtt ccaccagcaa 420 

ccatgagtgg ttccatgalg yyaactgarn tgcgtactga gcgctttggg cagggaggtg 430 

cggggcctgt gggtggacag ggtcctagag gaatggggcc tggaactcca gcaggatatg 540 

gtagagggag agaagagtac gaaggc 5g6 



<210> 152 

<211> 518 

<212> DNA 

<213> Homo sapien 



<400> 152 

"tcgtgaaga ccctgaccgg taagaccatc actctcgaag tggagcccga gtgacaccat 60 

.gagaatgcc aaggcaaaga tccaagacaa ggaagycatc cctcczgacc agcakaggtc 120 

gacctttgct gggaaacagc cggaagatgg acgcaccctg ccCgaccaca acatccagaa 180 

agagtccacc ctgcacctgg tgctccgtcc cagaggtggg atgcaaatct tcgtcaagac 240 

cctgactggt aagaccatca ccctcgaggn qgagcccagt gacaccaccg agaatgtcaa 300 

ggcaaagatc caagataagg aaggcauccc tcctgatcag cagagcttga tctttgctgg 360 

gaaacagccg gaagatggac gcaccccgtc tgactacaac atccagaaag agtccactct 420 

gcacttggtc ctgcgcttga gggggggtgt ctaagtttcc ccttttaagg tttcaacaaa 480 

tttcattgca ctttccrttc aataaagttg trgcattc 518 



<210> 153 
<211> 542 
<212> DNA 
<:213> Homo sapien 

<400> 153 

gcqcgggtgc gcgggccact gggtgaccga cttagccrgg ccagacucLc agcaccrtgga 60 

agcgccccga gagtgacagc gtgnggctgg gagggaggac t-.tgccr:tgag cttgttaaac 120 

tccgctctga gcctccctgL cgcctgcatt ragaigcccc ccgcaaagaa gggrggcgag 180 

nagaaaaagg gccgLUcLgc L;at:caa(j:gaa gtggtaaccc gagaacacac catcaacatt 240 

cacaagcgca tccatggagt gqgcttcaag aaqcguccac c:tcgggcact caaacagatt 300 

cggaaatttg ccatgaagga gatgggaact ccagatgtgc gcattgacac caggctcaac 360 

aaagctgtct gggccaaagg aataaggaac ctgccatacc gaatccgtgt gcggctgtcc 420 

agaaaacgta atgaggatga agattcacca aataagctat atactttggt tacctatgta 480 

cctgttacca ctttcaaaaa tctacagacn qtcaatgtgg atgagaacta atcgctgatc 540 

gt 542 

<210> 154 
<211> 411 
<212> DNA 
<213> Homo sapien 

<400> 154 

aattcLttdt ttaaatcaac aaactcatct tcctcaagcc ccacaccatg gtaggcagcc 60 

ctccctctcc atcccctcac cccacccctt agccacagtg aagcgaatgg aaaatgagaa 120 

gccacgaggg cccctgccag ggaaggctqc cccagatgrg tggtgagcac agtcagtgca 180 

gctgtggctg gggcagcacc tgccacaggc tcctccctat aaattaagtt cctgcagcca 240 

cagctgtggg agaagcatac ttgtagaagc aaggccagtc cagcaccaga aggcagaggc 300 
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agcaccagtn ac-rrragr^ a^^fqddtqad cggnggncnv agagctcnga cd<jciyadrag 'i60 
gccdygqcqa agaaygagag acagaatagg ccagggcatg gcqgtqaqgg a 4 12 

<2ia> 155 
<211> 421 
<.212> DNA 
<213> Homo sapicn 

<220> 

<221> misc_feature 

<222> ( 1 ) . . . (421 ) 

<223> n - A,T,C or G 



<400> 155 

tgatgaatct gggtgcgctg gcagtagccc gagacgatgq gctcLtctct ggggatccca 60 

actggttccc taagaaatcc aaggagaatc ctcggaactr ctcggataac :;agctgcaag 120 

dggqcddgaa c:qLqdLuggg ttacagatgg gcaccaaccq cggggcgtcr. canqcaqgca 130 

tqaccggcta cgggatgcca cgccaqatcc tctgatccca ccccaggcct tgcccctgcc 240 

ctcccacgaa tggrtaatat atatgtagat dLatatttta gcagtgacat. tcccagagag 3C0 

ccccagagcL ctcaagctcc Lttctgtcag ggtggqgggt tcaagcctct cctqtcacc^ 360 

ctgaagcgcc tqctqgcatc ::t:ctccccca tgcrractaa tacattc:cct tccccataqc 420 

c 4 21 



<210> 156 
<2I1> 670 
<212> DNA 
<213> Homo rjF.pion 



<40C> 156 

agcggagctc ccrcccctgg rggctacaac ccacacacgc caggcrcagg catcgagcag 60 

aactccagcg actgggcaac cactgacatt caggtgaagg igcgggacac ctacctcgat 120 

acacaggtgg tcggacagac aggLqtcdLc cgcagtgtc.-j cggggggcat qtgctctgtg 180 

tacctgaagg acagtgagaa ggttgrcagr. atttccagtg agcacctgga ccctatcacc 240 

cccaccaaqd acaacaaggt: gaaagrgatc ctgggcgaqq atcgggaagc cacgggcgtc 300 

ctactgagca ttgatggtga gcacggcatt; gtccgtatgg accttga-ga gcaqcLcaaq 360 

atcctcaacc rccgcttccr gcggaaccrc rtggaaqcct gaagcaggca gggccgctqq 420 

acttcgtcgg dcgadgaccg atcctccttc ct tccrcc ygc ccttggctgt gacacaagat 480 

cctccrgcag ggctaqqcqg attgttctgg atntcctttt gtttttcctt LLdygLLLcc 540 

atcttttccc rccctggtgc tcattgcaat ctgagtagag tctgggggag ggtccccacc 600 

titcctgtacc tcctccccac agcttgcttt tgttgtdccg tctttcajita aaaagaagct G60 

gtttggtcta 570 



<210> 157 
<211> 421 
<212> DNA 
<213> Homo sapien 



<400> 157 

ggttCDcacc actgctgctt gtgtgttgcc qgccaggaat tccaggctca caaqqctatc 60 

ttagcagctc gttctccggt ttttagtgcc atgtttgaac atgaaatgga ggagagcaaa 120 

aagaatcgag ttgaadtcdd tgatgtggaq cctgaagrrr ttaaqgaaat gatgtgcttc 180 

atttacaccg ggaaggctcc aaacctcgac aaaatggctg atgatttgct ggcagctgct 240 

qacaagtatg ccctggagcq cttaaaggtc atgtgtgagg atgccctctg cagtaacctg 300 

rcngtggaga acgctgcaga aatrctcatc ctggccgacc tccacagtgc agatcaqttg 360 

aaaactcagq cagtggattt catcaactat catgcttcqg atgLcttgga qacctcttgg 420 



wo 00/36107 



51 



PCTAJS99/30270 



<21C> 153 
<211> 321 
<212> DNA 
<213> Horr.o sapien 



421 



<400: 
tcgtagccat 
qttccatgcc 
Lcat cdacqq 
gcaaagagcr. 
tcct ctgctg 
atcQcttcca 



■ 158 

ttttctgctc crttqqagaa 

aattggtgaa atagaacctc 

tgatqgtgcg atttggagca 

tgtgaraaag ^gqaqagata 

tgtactctcc nctgcccaqc 

cccctggctt g 



Lgacgccaca ctqacLgctc attqlcgtcc 

atccggtagt ggagccqgag ggacatrrttg 

taccagagct tggtgrtctc gccatacagg 

cggcatqcct gtgcagccct qatqcacagt 

cggaggggct cccLgLccga cagatagaaq 



60 
120 
180 
240 
30C 
321 



<210> 159 
<2i:> 596 
<212> DN'A 
<21 3> Homo sapier. 



•^qqcacacLq 
cttt tgagtg 
gggaatt cat 
ct tcaagttg 
actqataaga 
aaatqaqnCt 
::gtgtgtgtg 
L t gaaat tac 
gvctqcataa 
crtaaaattg 



• 159 

cLct Laagaa 
qtaatcdtaC 
tttcatcact 
taaaaatgaa 
ccgttt ttaa 
t act qqgc qa 
ttgtgttgtg 
tqkqtaaatd 
qtwcLaratq 
taaccygcct 



acLatgawga 
qcqtcLLLat 
gggagtgtcc 
agtigacttta 
qliaacttaag 
qgaaattcat 
ttttgttttir 
latqtytgar 
cmtccctggg 
ttttcccttt 



tor qaqactt 
agor.grarat 
Ltaqtgtata 
aaaqaaaaLa 
gacctttggg 
cgt ttaaaga 
raagqgaggg 
aatgatttqc 
Kgttgatytt 
gctytcinatt 



ctttgtgtat 
acctccttgc 
aaaaccatqc 
ggggatggtic 
tctacaagca 
tggtcqtgtg 
aatttattat 
tytttcvcma 
ccmagaiat C 
aaagtctat t 



gtt tttqact 
acaaat ggag 
Lqgtaiiat gg 
cagga t ct cc 
tatqtgaaaa 
Ugtqtgtgtg 
1 1 accqttgc 
ctaaaattag 
gatgatamcc 
cmaaag 



60 
120 
180 
2-10 
300 
360 
420 
480 
540 
596 



<210> 160 

<211> 515 

<212> DNA 

<21 Homo sapien 



<40a: 

agggg^aggc 

cagtgrcaga 
tgggtgggrt 
tggaactgga 
gagatgccca 
agccgcacgc 
gtctgagt cc 
acagctccat 
t aaggggcgc 



160 
tctt ta ttaq 
ggcccgcg- t 
t cttcagaaa 
aggcttcagt 
tgacgtgccd 
ctgcct ctgc 
ggaataggag 
tgagcccctq 
ctgccagggc 



acggttat tg 
cagcccaaga 
agccccagag 
cacatgctgc 
ggtctcccca 
caggaggcca 
caggggcagg 
caqLacaqgy 
cacggccagg 



ctqtacracd 
atgtggatt t 
gcagggacca 
1 1 era cqct t 
tctgacaccd 
atcatggrag 
tccctgcgga 
gcagtgccLL 
aqqca 



qggtcagagr 
tctctcccta 
gtgagctcca 
ccaggctggg 
gtqaagtctg 
gcagcattqc 
gaggcacttc 
ggaccaagcc 



gcagtgtaag 
ttgaLcacaq 
aggttagaag 
cagcaaggag 
gtaggacagc 
agqqt caqaq 
t ggcct gaag 
cacagcctgg 



60 
120 
180 
240 
300 
360 
420 
480 
515 



<210> 161 

<211> 936 

<212> DNA 

<213> Homo sapien 



<400^ 161 

taatttctta qtcgtttgga atccttaagc atgcaaaagc tttgaacaga agggttcaca 



60 
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ddqgddc-dg qqtcqtcrta rqqcdtccaq rraagccaqa gctqqyaatg cctctqgqtc 120 

atccacacca ggciqcdqaag ~r.ctrgactl qLcggtcctg ctgccacggt ttgggcgccj 180 

accacgccca cgtccacctc qtcctcccct gccqccdcgt cctgggcggc caaggtctcc 240 

aaaattgatc tc:cagctgag acqttataLc citttqciqqc ttccggaaat gatcgtccat 300 

ddccgaatcc tcagcatgag ccrcr-cacL ctttgattta -gaagaacda atcccttcLt ifeU 

ccactgcccd tcdqcacctt cdLttggttr ^cggatiatLa aattctactt ctgcccggtc 420 

cttattttga atagccttcc actcatccaa agtcatcLc:: tLtggaccct cctci-tttac 480 

ctcttcaact tcattctcct tattttcaqt qtctgccar.t ggatqatgtt ctrcacct tc 540 

aggtqtttcc rcagtcacat itgat::gat:c caagtcagLL aattcgtctt tgacagttcc 600 

ccagttgtga gatccgctac ctccacgttt grcctcgtcc ttcaggccag atctaccact CGO 

rccactatgc ctatcaaart cacgtttgcc acgagaatca aatccatctc ctcggcccat 720 

tccacgtcca cggcccccrc gacctcttcc dagaccacca cganctcgaa taggtcggtc 780 

aataatcggt ctQtcaactg aaaattcgcc tccttcdccc ttttctzcad gtggczrrtc 840 

gaatcttcyt tcacgaggtq gtcgcctttc tggtcutcta tcaattattt tcccLucacc 900 

ctgaaqttqt tgatcaggtc ttcttccaac tcgtgc 936 



<210> 1C2 
<211> 950 
<212> DNA 
<213> Homo sapien 



<400> 162 

aagcggnrgg ncctgagtca gccgaatcct agccccLtco cttgggcctq cLqtiqgLgcz GO 

cgacatcagt gacagacgga agcagcagac catcaaqgcL acgggaggcc cggggcgctc 120 

gcgaaqanqa aqtctggctq cctctccttc cggcagcctt atgccggctt rgtcttaaar 180 

ggaatcaaga ctqlygaqac gcquLggcgt cctctgctga gcagccaqcg gaactgtacc 240 

atccccgtcc acattgctca cagggactgg gaaggcgatg cctgtcggga gctgctgqtq 300 

gagagactcg qgatqactcc tqctcagatt caggccttgc tcaggaaagg ggaaaagttt 360 

ggrcgaggag tgataqcgqg actcgCtqac attggggaaa ctttgcaatg ccccqaaqac 420 

ttaactcncg argaggttgt ggaactagaa aatcaaqctg cactgaccaa cctgaagcag 480 

aagtacctga ccgtgatttc aaaccccagc tggttactgg aqcccatacc ::aggaaagg5 540 

ggcaaggatg tattccaggt agacatccca qagcacctga tccctttggg gcatqaagLy 500 

tgacaagtgt gggctcctga aaggaatgtt ccrqagdaac cagctaaatc atggcacctr 660 

caatttgcca Lcgtgacqca cacctigtata aattaggtta aagatgaatt iccactgctt: 720 

tggagagtcc cacccactaa gcactgtgca tgtaaacagg ttcctttqcL caqatgaagy 790 

dagtaggggg tggggcttt::; cttg-gtgat gcctccttag gcacacaggr. aargtctcaa 840 

qtactttgac cttagggnag aaggcaaogc tgccagtaaa tgzctcagca ttgctgc^aa 900 

rtttgqtcct gccagttic. ggatcgtaca aataoatgcq ttqtagatga 950 



<21C> 1G3 
<211> 475 
<212> DNA 
<213> Homo sapien 

<220> 

<221> inisc_f eature 
<222> ( 1 ) ... (4 75; 
<223> n = A, T, C or G 



<400> 163 

tcgagcggcc gcccqggcag gtgtcqqaqt ccagcacggg aggcqtggtc uLqLaqLLgt 60 

ictccggctg cccattgctc tcccactcca cggcgatgtc gctgggataq aagcctttga 120 

ccaggcaggt caggctgacc tqgttcctgg tcatctcctc ccgggatggg ggcagggtgt 180 

acaccrgtgg tt t::tcggggc tgccctttgy ctttqgagat ggr.tttctcg atgggggctg 240 

ggaqggcttt gttggaqacc ttqcacttgt actccttgcc attcaaccag tcctggtgca 300 
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ngacggtgag gaaqcznac.c dudcgqtacq ngctggtcLd ctqcrccrrr cgcggctttg :-?60 
c::ttqgcart dtqcaccrcc nrrgccgtcca cgcaccaatt gaactLgacc tcagggtcLt 420 
cqtqqctcac qtccaccacc acgcatgtaa cctcaadr.ct cggncqcgar. cacgc 475 

<21U> 164 

<2:i> 4/6 

<212> DNA 

<213> Homo sapisn 



<400> 164 

agcqtggtcg cqqccgagqt ctgagqtLac atccgtqglg grggacgtga qccacgaaga 60 

ccctqaggtc aagttcaact gqtacqtgqa cgccgtgg^iq gtqcat-aatg ccaagacaaa 120 

gccgcgggag gagcagtaca acagcacgta ccqtgtggtc agcyLcctca ccgtcczqca 180 

ccaggactgg ctgaatggca aggagtacaa gtacaaggtc tccaacaaaq ccctcc:cagc 240 

ccccaticqag aaaaccatct ccaaagccaa agggcagccc cgagaaccac aqgtgtacac 300 

cctgccccca trccgggagg agargaccaa gaaccaggtc agcctgacct gcctggtcaa 360 

aggcttctar cccagcgaca ticgcc^grgg dgtgggagag caatgggcag ccggagaaca 420 

actacaagac cacqcccccc qtqctggact r:cgacacctg ccgggcggr.r: gctcga 476 



<2:0> 16^ 

<212> DNA 

<213> Homo sapien 

<220> 

<221> rni sc_f eatui e 

<222> (1) ... (256) 

<223> n = A, T, C or G 



<40n> 155 

agcgtggctn cggccgaggt cccaaccaag gctgcar.cct: ggatgccatc aaactcttct 60 

qcddCdtgqa qacLqgtqaq accLqcgcqL accccactca qcccdgtgtg gcccagaaga 12C 

actggtacat cagcaagaac cccaaqqaca aqaggcatgt ctggttcgqc gaqaqca;:qa 180 

ccgatggatt ccagttcgag tatggcggcc agggclccqa ccctgcr^gar qtgcacc-qc 24 0 

ccgggcggnc qctcqa 255 



<21C> 16fi 

<21I> 332 

<212> DNA 

<.213> Homo sapien 



<400> 166 

agcgtgqtcg cggccgaggt caaqaacccc gcccgcacct qccqtqacct caagatgtgc 60 

cactctgact ggaagagtgg acagtactgg attgacccca accaaggctg caacctggat 120 

gccatcaaag tcttcngcaa catqgaqact ggtgagacct gcgtgtaccc cactcagccc 180 

agtgtggccc agaaqaactq gtacaicaqc aagaacccca aggacaagag gcatgtctgg 240 

ttcggcgaga gcatgaccga rggattccag ttcqaqtatg gcggccaggg ctccgaccct 300 

gccgatgtgg acctgcccgg gcggccgctc ga 332 



<2:0> 167 

<2:i> 332 

<212> DNA 

<213> Homo sapien 



<220> 
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*^221> misc_f eat ure 
<222> {!)... (33;:) 
<223> n - A, T,C or G 

<400> 1C7 

Lcqagijgacc ycccgggcag gtccacaccg gcagggtcgg agccctggcc gccatactcg 60 

aactggaatc catcggncaL gctctcgccg aaccagacat gcctctlgnc cttggggttc 120 

ttgctgatgt. accaqntctt ctqggccaca ctgggcLyag tggggt.a:=ac gcaggtctca 180 

ccantctcca tgttgcanaa gactttgatg gcatcciggt rgcagccttg gttggggtca 240 

atccagtact ctccactctt ccagacagac tggcacatct tgaqgtcacg gcaggtgcgg 300 

gcgcggctct Lgacctcggi cgcg:nccacc ct 332 

<210> 168 

<2i:> 276 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc feature 

-'222> (I) . . . i276: 

<22 5> n = A,T,C or G 

<400> 168 
ticgagcggcc gcccgggcag gtcctcctca 
cctccataga tnaagctatt gcangagttc 
gatgcacggc aaggcccagt gacrgcgttg 
tcgctggagt ggacttcaga atcctgcctt 
gcattcctgc tggtggacct cggccqcqac 

<210> 169 

<211> 276 

<212> DNA 

<213> Homo sapien 

<400> 169 
agcqtggtcg cggccgagyL ccaccagcag 
tcccagaagg caggatrctg aaqaccactc 
caccgccaac gcagtcactg ggccttgccq 
ggagaggaac tcctgcaata acttcatcta 
Gcgctctqag gaggacctgc ccgggcggcc 

<210> 170 
<2ia> 332 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_^fGatnre 
<222> (i) . . . (332) 
<223> n = A,T,C 01 G 

<400> 170 

tcgagcggcc gcccgggcag gtccacatcg gcagggtcgg agccctggcc gccatactcg 60 

aactggaaLL- catcggtcat ycLcticgccg aaccagacat gcctcttgtc cttggggttc 120 

ttgctgatgt accagttctt ctqggccaca ctgggctgag tggagtacac gnaggtctca 180 



gagcggtacc tgttcttatt 

ctcLccacgt caaagtacca 

gcggtgcagt attcttcata 

ctgggagcac ttgggacaga 
cacgct 



gccccggcag 60 
qcgtqggaaq 120 
gttgaacata 180 
ggaatccgct 240 
276 



gaargcaqcg gactcctctg 

cagcgatatg LLcaactatg 

tqcatccttc ccacgctggt 

tggagqctgc cggqgcaata 
gctcga 



tcccaagcgc 60 
aagaatactg 120 
actttgacqi 180 
agaacagcta 240 
27 6 
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ccaqtctcca Lqttqcagaa gacttLga^-9 gcanccaggr tccagccrtg cttggggcca 240 
atccagLact ctccactcLt ccagcc:agaa cggcdCdtct tgaggicdcg ccangtgcgg 300 
gcggggttct rgaccrcggc cqcgaccacg ct 332 

'^210 > 17i 
<211> 333 
<212> DNA 
<213> Homo sapien 



<^00> 171 

agcgtcgtcg cggccgaggt L^aagaaaccc cgcccgcacc tgccgtgacc tcaagatgtg 50 

ccactctggc tggaagagtg gagaqtactq gattgacccc aaccaaggct gcaacctgqa 120 

tgccatcaaa gtc-tctgca acatggagac tggtgagacc tgcgtgtacc ccactcagcc 180 

cagtgtggcc cagaagaact ggtacatcag caagaacccc aaggacaaga gqcatgtctg 240 

gctcgccgag agcatqaccq alggaLtcca gtr.cgagtat qgcggccagg gctccgaccc 300 

tgccgatgtg gacctgcccg ggcggccgct cga 333 



<210> 172 
<?.]]> 527 
<212> DNA 
<213> Homo sapien 

<22C> 

<22I> [nisc_f eacure 
<222> (11 . . . {b27; 
<223> n = A,T,C or G 



<400> 172 

agcgtggtcg cggccgaggt cctgtcagag tgacacccgt agaagntcca gqaaccctga 60 

actgtaaggg ttcttcatca gtgccaacag gatgacatiga aaUgacgtac tcagaagtgt 120 

cctgnaatgg ggcccatcan atggttgnct gagagagaqc rtcttgtcct acattcggcg 180 

ggtatggtct tigccctatgc cttatggggg tggccgtrgn qqqcqgtgng gtccgcctaa 240 

aaccatgrtc ctcaaagatc attr.gttgcc caacactggg r.tgctgacca naagtgccag 300 

gaagcLgadL dccatttcca gtgtcatacc raqgqtgggc gacgaaaggg gtcttt^gaa 360 

ctgtggaacg aacatccaag atictctqntc catgaagar.t rjqggtgtcga agggttacca 420 

grtggggaag ctcgctgtcr ttttccttcc aatcangggc rcgctcttct qaat:a':'_cL L 480 

cagggcaatg acaLaaattg tatattcggr tcccqqi: ^ aggccag 'j2'! 



<210> 173 

<211> 635 

<212> DNA 

<213> Hono sapien 

<220> 

<221> misc feature 
<222> (1) . . . (635) 
<223> n = A, T, C or G 



<4C0> 173 

tcqagcggcc gcccgqgcaq gcccaccaca cccaattccL tqctggtatc arggcagccg 60 

ccacgtgcca ggattaccgg ctacatcatc aagtatgaga agcctgqqtc tcctcccaga 120 

gaagtggtcc ctcggccccg ccctggtgtc acagaggcta ctattactgg cctggaaccg 180 

ggaaccgaat atacaattta tgtcattgcc ctgaagaata atcagaagag cgagcccctg 240 

attcgaagga aaaaqacaga cgaqcttccc caactggtaa cccttccaca ccccaatctt 300 

catggaccag agatcttqga tgttccttcc acaqttcaaa aqaccccttt cgtcacccac 360 
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cctigqqtata acactggaaa ra.-jrattcaq :;ctccTqqca crtcrggtca gcaacccagt 420 

qttqgqcaac dddLgatc't cgangaacnT: gqnttraqgc ggdccaL-acc ggccacaacg 48D 

cjccaccccca taagqcatag gccaagaaca tacccgr.cga atgtaggacd agaagctctn b40 

rctcananaa ncarrtcarq ggccccdtLc cangacactt ctgngtacat canttcacgg 600 

catc;itggtg gcactgataa aaacccttac agctn 635 



<210> 174 
<211> 572 
<.212^ DNA 
<213> Honiu sapien 

<220> 

<221> misc^foacuro 
<222> {!),.. (572) 
<223> n = A, T,C or G 



<400> 174 

agcgtggccg cgggcgaggt ccrgtcagag rggcactggt agaagtrcca qgaaccctga 60 

dccqtaaggg tLctCcatca gtgccaacag gatgacatga aatgatgtac tcagaagtgr 120 

-crggaatgg ggcccatgag atgcrzgrct gagagagagc ttcrtgtzcci. dCdLtcggcg 180 

ggtatggtct tggcctatgc ct::atggggg rggccqttgL yggcggr.gtg gtccgcctaa 240 

aaccatqttc ctcaaagatc attcq^lgcc caacnr,tggg itgctgacca gaagtgccag 300 

gaagctgaat accatttcca gtgtcatacc cagggtgggt gacgaaaggq qtcttttigaa 360 

"tgtggaaqg aacatccaag atctcrggtc catgaagatt ggggtgtgga agggttacca 420 

gttggggaag ctcqtctgtc ttttcccttc caaccanggg cccgctcttc tgattattcr 460 

tcagggcaat gacataaatt gtatattcgg ntcccgggtn cacccaaLdd *aataaccct: 540 

ctgtgacacc anggcggggc ccaacganca ct 572 



<2a0> 175 
<211> 372 
<212> DNA 
<213> Hoir.o sapien 

<220> 

<221> misc_feature 
<222> (i; ... (372) 
<223> n - A,T,C or G 



<400> 175 

agcqtggtcg cggccgaqgL cctcdccaga ggtaccacct acaacatcaL agcggaggca 60 

ctgaaagacc agcagaggca taaggtrcqq gaagaggttg ttiaccgtggg caactctgtc 120 

aacgaaggct tgaaccaacc tacggacgac tcgtgctttg acccctacac agtttcccat 190 

tatgccgttg gagatgagtg ggaacgaatg Lctcaatcag gctttaaact gttgtgccay 240 

tgcttangct ttggaagtgg tcatttcaga tgtcattcat cragatggtg ccatgacaat 300 

ggtgtgaacL acaagattgg agagaagtgg gaccgtcaug gagaaaatgg accr.gr.ccgg 360 

gcggccgctc ga 372 



<210> 176 

<211> 372 

<212> DNA 

<213> Hono sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (372) 
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<223> ri = A, T, C or C 



<400> 176 



icgagcgycc gcccgggcag gtccarttrc t:ccctgocgq tcccactlct ctccaatcll 

gtaqctcacd ccattgtcaC ggcaccatnt agacgaacca catctgaaaL qaccacttcc 

aaagcctaag cactggcaca djagLLLaaa gccrgattca gacattcgtt cccactcatc 

tccaacggca taatgggaaa ctgtgtaggg giicaaaqcac gactcarccg taggttqqtt 

caagccttcg ntgacagagt tccccncqqt aacaacctct tcccgaacct. Largnctctg 

ctggtctttc agtgcctcca ctatgatgtt gtaggtggta cctctggtga qgacctcggc 
cqcgaccacq ct 




<21C:> 111 
<2li> 269 
<212> DMA 
<213> Homo sapien 

<22C> 

<221> mis c_ feature 
<222> f i ) . . . (269) 
<22 3> n - A,T,C or G 

<400> 177 

agcgtggccg cggccgacgt "cactggctg gaacqgcatc aacttggaag ccagtgatcq 60 

tctcagccLL qgCtctccaq ctaatgqtga tggnggtntc aqtaycatct gtcacacgag 120 

cccttcttgg Tigcgcrgaca tt r:tr.r.aqag tggtgacaac accctgagct ggtctqct:,g 180 

tcaaagtgtc cttaagacca tagacactc;: r.ttCdLdltL ggcgnccacc ataagrcccg 240 

dLacaaccac gqaatqacct qLcaqgaac 269 

<2I0> 178 

<211> 529 

<212> DNA 

<213> Hono sapien 

<400> 178 

(■cgagcggGC gcccgggcag grcdcaadc: cgggtrcrga gtacacaqtc dgt.qtggtwg 60 

cczzqcacqa tgatatggag agccagcccr: taaLLggaac ccact.crraca gctattccrg 120 

oaccanctga cctgaagttc acTLcaggnc.:: cacccacaag ccLgagcgcc cagtggacac 180 

oacccaatct tcagctcact ggatat-cgag tgcgggtgac ccccaaqqaq aagaccggac 240 

oaatgaaaga aatcaacctt gctcctgaca gctcatccgt ggttgtatca ggact.atqg 300 

cggccaccaa atatgaagtg agtgnctatg cLcttdagga cactttgaca agcagaccag 360 

otcagggtgt LgCcaccact ccggagaatc tcagcccacc daqaagggcr cgtgtgacag 420 

atgctactca gaccaccatc accattagct ggagaaccaa gactgagacg atcaccggct 480 

tccaagrrga tgccgttcca gccaatggac ctcggccgcg accacgctt 529 

<210> 179 
<2i:> 454 
<212> DNA 
<213> Homo sapier. 

<220> 

<221> iniGC_f cature 
<222> ;i) . . . (4 54 ) 
<223> n = A,T,C or G 

<400> 179 
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dQcgtgqtcq cggccgaggt ctggccgaac rqccagcgca cagggaagat gtacatgtta 60 

cagntcttct cgaagtcccg ggccagcagc tccacgyggt ggtctcctgc ctccaggcgc 120 

ttctcattct catggatctt cttcacccgc agcttccqct tctcagncag aaggttgttg 18C 

tcczcazc^c tctcatacag ggtgaccagg acgttcttga uccagtcccg catgcgcagg 24C 

gggaatccgg tcagctcaga grccagqcaa qgggggatgt atttgcaagg cccgatgtdg 300 

Lccdagt-gya gcLtgtygcc cttcttggtg ccctccaagg tgcactttgt ggcaaagaag 360 

tggcaggaag aqtcgaaggt cttgttgCca ttgctqcaca ccttctcaaa cccgccaatg 420 

ggggctgggc agacctgccc gggcggccqc Lcga 454 



<210> 130 

<211> Ab4 

<212> DNA 

<213> Homo sapicn 

<220> 

<221> misc_feature 
<222> (1) ... (454) 
<223> n ■= A,T/C or G 



<4C0> 180 

tcgagcggcc gcccgggcag grctgcccag cccjcatr.gg cgagttigag aaggngtgca 60 

gcaatgacaa caagaccrtc gactcttcct gccacttctt tgccacaaag tgcaccctqg 120 

agggcaccaa gaagggccac aaqcLccacc tggactacat cqggccttgc aaatacatcc 180 

cccctrgcct ggactctgag ctgaccqaat tccccctgcg ca;:qcgqgac tggctcaaga 240 

acgtcctggt caccctgtiat gagagggatg aggacaacaa ccrtctgact gagaagcana 300 

agctgcgggt gaagaanatc catgagaatg anaagcgcct gnaggcanga gaccaccccg 360 

tggagctgct ggcccgggac ttcgagaaga actataacat gtacatctrc cctgtacact 420 

ggcagttcgc ccaqaccticg gccgcgacca ccct 454 



<2io> ini 

<211> 102 
<212> DNA 
<213> Homo sapien 

<22C> 

<221> mi.'5c_reaturo 
<222> (i; . . . (102) 
<223> n = A,T,C or G 

<40C> 181 

agcgtggntg cggacgacgc ccacaaagcc attgtaLgLa gtLttanttc agctgcaaan 60 
aataccncca gcatccacct tactaaccaq catatgcaga ca 102 

<21C> 182 

<211> 337 

<212> DNA 

<213> Homo sapisn 

<22C> 

<221> misc feature 
<222> < 1) ... (337J 
<223> n - A,T,C or G 

<40C> 182 

tcgaqcgqtc qcccggqcaq grctggqcgg ataqcaccqg qcatattLtg gaatggatga 60 



1 
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ggtctggcac cctqaqcaqc ccaqcgaqqa cztaqfc'ta qtrqdqcciat ttggctagga 120 

ggatagr:atg cacc3cggt.t ctgagtctgt gggatacr:tg .-rcatgaagrid acct-gaagga 18C 

ggcqctggcL qqtanqgctt qaLLacaggg cLqqqaacag ctcgracacn tgccatcctc 240 

tgcatatact. ggntaqtcag qcqaqcctgg cgcrrttct:t tqcqctgagc taaagctaca 300 

racaatggct ttgnggaccc cggccgcqac cacgcrr 337 



<210> 183 
<2i:> 374 
<212> DNA 
<213> Homo ^^apicn 



<4C0> 1B3 

tcgaqcgqcc gcccgggcaq gtccattttc tccctgacgg tcccacttcc crccaatctt GO 

gtagttcaca ccattgtcat gacaccatct agatgaatca catctgaaat gaccacttcc 120 

aaagcctaag cacLqgcdL'd acaqLttddd gcctgatrra gacattcgtt cccaclcatic 180 

Lccddcggca taatgggaaa crgtgtaggg gicaadgcac gagtcatccg taggttggtt 240 

caaqccttcg ttgac:agaag ttgcccacgg taacaaccLc I'^cccgaacc ttatgcctct 300 

gctggtcttt caagLgcctc cacLatgatg ttgtaggtgg cacctctqgt: gaggacctcq 360 

gccycqdcca cgrt i'/4 



<2:C> 164 
<211> 375 
<2i:^> DNA 
<2i3> Homo sapion 

<220> 

<221> iniGC_f eature 
<222> {:;... (375) 
<223> n = A,T,C or G 



<400> 184 

agcgtggttt gcggccgagg tccccaccan aggtgcrrarc tacaacatca caqtgqagqc 60 

actgaaagac caccagacgc acaaggttrg ggaagaggtt gttaccgtgg gcaactctgt 120 

caacqaaqqc ttcaaccaac ciacqqatqa c^cgugcLtt gacccctaca cagnttccca 180 

ttatgccgtr ggagatgagt gggaacgaat grcrgaaLca qqctttadac i.gtt:qLqccd 240 

qtgcttangc Htggaac^.g gtcattLcag angngattca tctana'^ggt gtcdtqacaa 300 

tgqtqnqaac cacaaqaLLq gagaqaagiq gnaccctcag ggganaaaat ggacctgccc 360 

gggcggcncg ctcga 375 



<210> IBb 
<211> 148 
<212> DNA 
<213> Mono sapien 

<220> 

<221> mi sc:_f eature 
<222> (1 ; -,.(148 1 
<223> n = A, T, C or n 



<40C> 165 

agcgtggtcg cggccqaggt ctggcttnct qcLcanqLga ttatccrgaa ccatccaggc 60 

caaataagcg ccggctatgc ccctgnattg gattgccaca cggctcacat cgcatgcaaq 120 

tttgctgagc tgaaggaaaa gattgatc 148 



<210> 166 
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<211> 397 
<212> DNA 
<2I3> Homo sapien 

<220> 

<221> misc feature 
<222> ( 1) . .". {397 J 
<223> n ^ A,T,C or G 



<400> 186 

tcgagcggcc qcccgggcag gtccaattga ddcaaacdgt rctgagaccg ttcttccacc 60 

accgattaac agtggggngg ccggtattng ggataatact catttaqcct t:ctgagct::t 120 

ctgggcagac ttggtqacct ccccagctcc agcagccttc tggtccactg cttLgatgac 180 

acccaccgca actgLctgtc tcatatcacq aacagcaaag cgacccaaag gtggatag::c 240 

tgagaagctc tcaacacaca tgggcttgcc aggaaccata Lcaacaatgg gcagcatcac 300 

cagacttcaa gaatttaagg gccatcttcc agctttttac cagaacggcg atcaatctnt 360 

tccttcagct cagcaaactL gcdtqcaaig tqayccg 397 



<210> 187 

<211> 584 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_teature 
<222> {!)... (504 ) 
<223> n = A, T,C or G 



<400> 187 

tcgagcggcc gcccgggcag gtccagaggg ctgtgctgaa gtttgctgct qccactggaq 60 

ccacnccaat tgcLgqccqc Ltcac.ccLq qaaccttcac taaccagatc caggcagcct 120 

tccggcaqcc acggcltctt gtggntactg accccaqgqc tgaccaccag cctctcacgg 130 

aggcatctta tgtr.aaccta ccraccattg cgctgtgtaa cacaqactct cctcLgcqci: 240 

atgtgcacaL Lycudtccca tqcddCddca agyyagctca ctcagngggg rttgargrgg 3C0 

tggaicctqg cccqgqaaqt tctgcgcatq cqLggcacca t.Lt:cccgtga acaccc£:tgg 360 

qangncatqc ctgatctgga cttctacaga gatcc-gaaq aqaLtqaadd aqaaqaaCdQ 420 

gctgnttgct ganaaagcaa gtgaccaagg angaanrrtc angqqtgaad nggacLcictc 480 

ccgc-cctga attcacLgct actcddcctg angntgcaga ctggtcttga aggngnacan b40 

gggccctctg ggccLdt'^La aqcancttcg gtugcgaaca cgnt 584 



<210> 188 

<211> 579 

<212> DNA 

<213> Homo sapien 

<220> 

<221> niisc_feature 
<222> (1) . . . (579) 
<223> n - A,T,C or G 



<400> 188 

agcgcgngtc gcggccgagg tqctgaatay gcacagaggg cacctgtaca ccttcagacc 60 

agtctgcaac ctcaggctga gtagcagtga actcaggagc gggaqcagtc cattcaccct 120 

gaaottcctc cttggncact gccttcccag cagcagcctq ctcttctttt tcaatctctt 100 

cagqatctct gtagaagtac agatcaggca tgacctccca tgggtgttca cgggaaatgg 240 
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rqr.cacqcat g:;qcagaact tcccgagcci gcatncacca catcaaaccc acLcaqtqaq 

ctcccT:tgtt qtcgcatqqq atqgqcddLg tccacatagc gcsgaggaga atctqtqt:t.d 

cacagcgcaa tggtaggnag qttaacataa qatgcctccg cgagaagctg gtggtcagcc 

cLggggtcaa gtaoccacaa gaagccgtgg ctcccqqaay gctgccLgqa tcLggttagt 

gaaggnt::ca qgagugaagc; gqccaacdan tggagrggcr rc^agtgqcdd utjciucciao.e L 

tcagcacaaq ccctctqgac r;tqcccqgcq qccgcrcga 



300 
i60 
420 
4flQ 




<210> 189 
<211> 37-1 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (374) 
<223> n - or G 

<400> 189 

tcqaqcqgcc gnccgggcag grccattttc Lcccigacgg n~ccacttct ctccaatc'^t 60 

gtagttcaca ccattgtcac ggcac-atcr agalqaaLca catctgaaat gaccacttcc 12G 

aaagcccaaq cactqqcaca acaattiiaaa gcctgattca yacaCucqLt cccacrca-c 180 

icuddcqyCd LaaLggqaaa cLqlqLdqgq gtcaaagcar gagtcaLcca LaggL^gg:.L 240 

caagccttcg ttgacagagt tgoccacqgr aacadcctcn rrrccgaacc ttatgccLct 300 

gctgggcttt cagngcctcc actatgatgn tgragqgggg cacctctggn gangacctcg 360 

gccgcgacca cqct 3'M 

<210> 190 
<211> 373 
<212> DNA 
<213> Homo sapien 

<220> 

<221> rrasc_reature 
<222> (i; . . . ;373) 
<223> n = A,T,C or G 

<4G0> 150 

agcqtggtcg oqgccgacgt ccccaccaga ggtgccaccL acaaca'cat agtggaggca 60 

ctgaaagacc agcagagcca raaggcLcqq gaagaggttg ttaccgiggq caactctqtc 120 

aacgaaggc^ tgaaccaacc tacggatgac rcgtqc::ttg acccctacac agttrtcccat 180 

tatgccgttg gagacgactg qqadcqaaLg tctgaatcag gctttaaact gttgtgccag 240 

tgcttangct trggaagtgg gtcatttcag atgtgattca tctagatggL gccatgacaa 300 

tgqngngaac tacaagattg gagagaagtg qnaccgncag ggagaaaatg gacctgcccq 360 

ggcggccgct cga 373 

<210> 191 
<211> 354 
<212> DNA 
'^213> Kcmo sapien 

<220> 

<221> misc_feature 
<222> (1) , . . ( 354 ) 
<223> n - A,T,C or G 



wo 00/36107 



62 



PCT/US9 9/302 70 



<40C> 191 

agcgtgqtcg cggccgaqgt ccacatcggc aggqtcggag ccctgyc;cgr: cdtdc;:cgaa 60 

c^ggaa-ccca tcggtcatgc tctcqccgaa ccaqacatgc ctcttqtccL cggggttct^ 120 

gctgatgtac cactLctLCL gggccacact gggctgagtq gggtacacqc aggtctcacc 180 

agtctccatg ttccagaaqa ctttcatggc aLccaggrtq caaccttggt tgqggtcaat 240 

ccagtacTict ccacccttcc aqccagagtg gcacaLcttg aggrcacggc agqtqcggnc 300 

gggggntttt gcggctgccc tctgqncttic ggntgtnctc natctcctgq ctca 354 



<210> 192 
<211> 567 
<212> DNA 
<2I3> Homo aapien 

<220> 

<221> misc feature 
<222> {!). .. (587) 
<223> n = A, T, C or G 



<4C0> 192 

tcgagcggcc gcccgggcag gtctcgcggt cgcactgg:q atgctggtcc tgttqqtccc; GO 

cccggccctc cLggacc-cc tggcccccct qqtcctccca gcgct.gqLLL cgacrtcaqc 120 

ttcctqcccc aqccaccica agagaaggct cacgaLgg::g gccgctacta ccgggctgat 180 

yatgccaatg rgqttcqiga CL-qtgacctc gaggtggaca ccaccrztcaa gaqcctqaqc 24C 

cagcagatcg agaacatccg gagcccagay qqcagncgca aqaac::ccgc ccgcacctgc: 300 

cqtgacctca agaLgtgcca ctctgactgg aagagtggag agtacr.gqaL tgaccccaac 360 

caagctqcaa ccrggatgcc atcaaagtct tctgcaacat ggagactggt gaqdcctgcg 42C 

tgtaccccac tcagcccaqt qtqqcccaaa agaactgqta catcagcaag aaccccaagg -180 

dcaagaagca rgtctggttc qqcgaqaaca tgaccgatgg attccaqtLc qagtatgccg 54G 

ggcagggctc cgaccctgcc gatggggacc ttggccgcga acacgct 587 



<210> 193 

<211> 98 

<212> DNA 

<213> Homo sdpien 

<22C> 

<221> misc feature 
<222> (1) ... (98) 
<223> n - A,T,C or C. 

<400> 193 

agcgtgqnng cggccgaggt ataaatatcc: agnccatatc ctccctccac acgctganaq 60 
atgaagctgt ncaaagat-jt cayggtggan aaaaccat 98 

<210> 194 
<211> 240 
<212> DNA 
<213> Homo sapien 



<400> 194 

tcgagcggcc gcccgggcag gtccttcaga cttggactqt gtcacactgc caggcttcca 60 

gggctccaac ttgcagacgg cctqttqtgg gacagtctct gtaatcccga aagcaaccat 120 

ggaagacctg ggggaaaaca ccatggtttt atccaccctg agatctttga acaacttcat 180 

ctctcagcgt gcggagcgag gctctggact qqatatttct acctcgcccg cgaccacqct 240 
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<210> 195 
<2i:> 4CU 
<212> DNA 
<213> Homo s^^pien 

<220> 

<221> misc_f eature 
<222> (1) . . . (400) 
<223> n = A, T, C or G 



<400> 195 

cgagcgggcq accgggcagg tncagactcc aarccanana accatcaagc caqatgtcag 60 

aagctacacc atcacaggtt tacaaccagg cactgoctac aaganctacc tgcacaccrt 120 

gaatgacaat gct:r:ggagct cccctgtggt carcgacgcc tccactgcca ttgatgcacc 180 

atccaacctg cgtttcctgg ccaccacacc caattccLtg crggtatcat qgcaaccgcc 240 

acgtgccagg attaccggta catcatcnac tanganaagc ctgggcctcc tcccagagaa 3O0 

gnggtccctc ggccccgccc tgncgtccca naqgntacta ttactgngcu r.gcaaccggc 360 

aaccgatatc nactttgnca ttggccttca acaataatta 400 



<.210> 196 
<211> 494 
<212> DNA 
<213> Homo sapien 

<220> 

<221> mii3C_f eature 
<222> (1) ... (494) 
<223.-> n = A, T, C or G 



<400> 196 

agcgtggttc gcggccgang tcctgtcaga gtggcactgg tagaagttcc aggaaccctg 60 

aactgtaagg gttcttcatc aqngccaaca ggatgacarq aaacgatgta ctcagaagtg 120 

tcctggaatg gggcccatga gatggtrgtc tgagagagag cttcttgncc zgtcttcttc 180 

cttccaatca ggggctcyct ct-tctgatta trcttcaggg caatgacata aattgtatat 240 

tcgggtcccg qntccaggcc agtaatagta ncctctgtqa caccagggcg gngccgaggg 300 

accacttctc tgggaqgaqa cccaqqcttc tcatactrga tgatgLaacc ggtaatcctg 360 

gcacgtggcg gctgccazca taccagcaaq qaattggggt gtggtggcca ggaaacqcag 420 

gttggatgqn qcatcaa::gg cagtggaggc cgtcgatgac cacaggggga gctccgacat 480 

tgtcattcaa gg'cy 494 



<210;> 197 

<211> 118 

<212> DNA 

<213> Homo sapien 

<22C> 

<221> misc_f eature 
<222> (1) ... [118 3 
<223> n - A, T, C or G 

<400> 197 

agcgtggncg cggccgaggt gcagcgcggg ctgtgccacc ttctgctctc tgcccaacga 60 
taagqagggt ncctgccccc aqgagaacat taactntccc cagctcggcc tctgccgg 116 



<210> 198 
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<211> 403 
<212> Dm 
<213> Homo s dpi en 

<220> 

<221> misc fedture 

<222> ( i; , . (403; 

<223> n A,T,C or G 



<400> 198 

tcgagcggcc gcccgggcag gtttttttLg ctgaaagtqg ntactttatt qqntgggaaa 60 

ggqagaagct gtggtcagcc ^aagagggaa Lacagagncc cgaaaaaggg gagggcaggi 120 

gggctqgaac caqacgcaqg gccaggcaga aacttt.ctct cctcactgct cagcctggtg 180 

gtggctggag ctcanaaar.t ggqagtgaca caggacacct tcccacagcc attqcqgcgg 240 

catttcatct ggccQggaca ctggctgtcc accLggcact ggtcccqaca gaagcccgag 3C0 

ctggggaaag ttaatgttca cctgggggca ggaaccctcc trtatcattgn gcagagagca 360 

gaaqgtggca cagcccgcgc tqcacctcgg ccqcqaccac get 403 



<210> 199 

<211> 167 

<2:2> DNA 

<21J> Homo sapien 

<220> 

<221> misc_feature 

<222> { 1) . . . ; 167) 

<223> n - A, T, C or G 



<400> 199 

tcgagcggcc gcccgggcag gtccaccata agticctgara caaccacgga tgagctgtca 60 

ggagcaaggt tgatttcttt c£ittggtccg gncttctcct tgggggncac ccgcactcga 120 

tatccagtga gctgaacatt gqytggcgtc cactggqcqc tcaggct 167 



<210;> 200 
<211> 252 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (252) 

<223> n = A,T,C or G 



<400> 200 

tcgagcggtt cqcccgggca qgtccaccac acccaattcc LLgcLggtdL catqgcagc;c 60 

gccacgtgcc aggattaccg gctacatcat caagtatgag aagcctgggt ctcctcccag 120 

agaagcggtc cctcggcccc gccctggtgt cacagaqgct actattactg gcctggaacc 180 

ggqaaccgaa tatacaattt atgtcatCqn cctgaagaat aatcannaan agcgancccc 240 

tgattggaag ga 252 



<210> 201 

<211> 91 

<212> DNA 

<213> Kotno sapien 
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<400> 201 

agcgtyqtcg cgqccqaqqL tgtncaagct t'.LL-ttrtt tttltLtttit rttti:,tt^L bO 
tttrtttttt tttttttttt tttttttttt I 91 

<210> 2C2 
<211> 368 
<212> CNA 
<213> Homo sapioa 

<220> 

<221> misc^f earure 

<222> (1) . . . (368) 

<223> n - h,T,C or G 



<400> 202 

tcqagcggnc gcccgggcag gtctgccaac accaaqattg gcccccgccg catccacaca 60 

gtccgtgrgc ggggaggtaa caagaaatac cgtgcccrqa qgtLggacgt ggggaatttc 120 

tcctggggct cagagtgttg tactcqtaaa acaaggatca ccgatqttqt ctacaatgca 18C 

IcjtaatddC'j ayctggttcy taccaagacc ntggtgaaga attgcatcgt gctcaccgac 24C 

agcacaccgt accgacagtg gtacgagtcc caciatqcgc 'igcccctggg ^cgcaagaag 300 

ggagccaagc rgactccrga gqaagaaqag at.t-taaaca aaaaacgaLc Laanaaaaan 36C 

aaaacaac 369 



<210> 203 

<211> 340 

<212> DNA 

<213> Homo sapien 



<400> 203 

agcgrggtcg cggccgaggf gaaatggtat tcagcttc:ct ggcacLLcLg ytc:sgcaarr 60 

cagtgttggg caacaaatga tc::ttgagga acatggtttt aggcggacca caccgcccac 120 

aacggccacc cccataaggc ataggccaag accatacccg ccgaangtag gac^ngr.agc 180 

tctcrctcag acaaccatct cangggcccc attccaggac acttctgagt acatca^ittc 240 

atgtcatcct gttggcactiq dlyddyaac:; ct tiacagt ^r: aggqtrcctq gaactLctac 300 

cagtgccact ctqacaqqac ctqcccqggc ggccgctcga 340 



<210> 204 
<211> 341 
<212> DNA 
<.213> Homo sapien 



<400> 204 

tngagcggcc gcccgggcag gtcctgtcag agtggcactg gtagaagttc caggaaccct 60 

gaacrgtaag ggttcttcat cagtgccaac aggatgacat gaaatgatgt actcagaagr 120 

gtcccggaat gqqqcccatg aqatqqttqt ctgagaqaga gcttcttgtc ctacattcgg 180 

cqggtatggt cttggcctat gccttatggg ggcggccgtt gtgggcggtg tggtccgccr 240 

aaaaccatgt tcctcaaaga tcacttgctg cccaacactg ggttgctgac cagaagtgcc 300 

aqqaagccqa aLaccatttc acctcggccq cgaccacgct a 341 



<210> 205 
<211> 7*70 
<212> DNA 
<213> Homo sapien 



<220> 
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<221> nisc feature 
<Z22> ; 1 ; . . . (77c; 
^223> n - A,T,C or 



tcgagcggcc gcccgggcog g-.ctcccttc utgcgqcL-Cd ggggcngngc ataqtqggac bO 

Lcgtaccact gtcggtacgc tgtgctgtcq acgagcacga tgcaattctt caccaqqgt:-- 12C 

ttggtacqaa ccagctcgtt attagatgca tcgtagacaa carcgatqat ccttgtttta 18C 

cgagtacaac actctgagcc ccagyaqaaa trccccacgt ccaacctcag ggcacggtat 24C 

rtcttgttac ctccccgcac acggactgtg Lggatgcggc qggggccaag ctgactcctg 30C 

aggaagaaga qattttaaac aaaaaacgat cLaaaaaaat tcagaaqaaa tatgatgaaa 360 

qqaaaaaqaa tgccaaaatc agcagtctcc tggaqgaqca gttccaqcag gqcaagctnc 420 

ttgcgtgcat cgcttcaagg ccgggacaqt gtgaccgaqc agatggctat gtgcLaqaqq 480 

gcaaagaagt ggagttctat cttaagaaaa tcagggccca gaatqgtgng tcttcaacta 540 

atccaaagqc gaqttLcaqa ccaqLgcaat cagcaaaaac attgatactg ntggccaaat 600 

tta.tgqtqc agggcttgca cantangann ggctgggtct tggggcttgg attggnacaa 660 

gctrtggcag ccttttctti: ggtttitgcca aaaacctttt qntqaaqang anac^rnggg 720 

cggacccc'-t aaccqatlcc acnccnggng gcqttctang gncccncttg 770 



<'ilQ> 206 
■■:211> 810 
<2i2> DNA 
<213> Homo sapien 

<22C> 

<221> misc_f eaturc 
<222> ( 1) . , . (810) 
<223> n - A, T, C or G 



<400> 206 

aqcgtggtcq cggccgaggt ctgcLgctic agcgnagggt ttctggcata accaatqata 60 

aggctgccaa agactgttcc aataccagca ccaqaaccag ccactnctac tgttgcagca 120 

cctgcaccaa taaatttggc agcagtatca atgtctctqc '^qattgcact ggrctgaaac 180 

Lccctttqqa ttagcLgaga cacd'jcatcc Lgggcccrga ttttcctaaq acagaacccc 240 

aac::ctttgc cctctagcac atagccatct qcccggtcac actgtcccgg ccttgaagcg 300 

atccacgcaa gaagcttgcc ctgctggaac t-gctcctcca qqagac;tgc;t gattttggca 360 

ttccttttcc trtcaLcata tttcLtctga attt t ttt.ng atcqttttlt, gtttaadaLc; 420 

ret tct tent caggagtcag cttggrcccc gccgcatcca cacagtccgt gtgcggggag 480 

gtaacaagaa ataccgtgcc ctgaggttgg acgtqqygda tttctcrctgg ggctcagagt 540 

qgLgLacLcg taaaacaagg atcatcgatg gtgnctacaa tgcatctaat aacgagcUgg 6O0 

gtcggaccca aagaacctgg ngaanaaatg qatcgnctca tcgacaqgac accqtacccq 660 

acaggggnac gantcccact atgcgcttgc ccctgqqccg caanaaagga aaactgcccg 720 

ggcggccnlc gaaagcccaa LLnLygaaaa aatccatcac actgggnggc cngtcgaqca 780 

tgcatntana ggggcccatt ccccctnann 810 



<210> 207 
<2n> 257 
<212> DNA 
<213> Homo sapien 



<400> 207 

tcgagcggcc gcccgggcag qLccccaacc aaggctgcaa ccrqgatgcc atcaaagtct 60 

tctgcaacat ggagactggt gagacctgcg tgtaccccac tcagcccagt gtggcccaga 120 

agaactgqta catcagcaag aaccccaaqg acaaqagqca tgtctggttc ggcgagagca 180 

tgaccgatgg attccagttc gagtatggcg gccagggctc cgaccctgcc gatgtqqacc 240 
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t-cggccqcqa ccacqct 2bl 

<210> 208 

<211> 257 

<2Vl> DNA 

<213> Homo sapien 



<40C> 2oa 

agcgtggtcg cggccqaqgt ccacatcggc agggtcggaq ccctggccgc catac^cgaa 60 

ctggaatcca tcggtcatgc r.ctcgccgaa '^cagacntqc ctcttgrcct tgggqvtctL 120 

gctgat.qt.ac cagttcttct qggccacact ggqctgagtg ggctacacqc acgtctcacc 180 

agtctccatg rtgcagaaqa cttLgatggc atccagqttg cacccttqqt tggggacctg 240 

cccgggrggc rgctcga 257 



<210> 209 
<211> 747 
<212> DNA 
<213-> Homo .sapien 

-220:- 

<22l> miGc^tear ure 
<222> ( 1 ) . . . (74'/) 
<223> n = A,T ,Z or G 



<4C0> 209 

tcgagcggcc gcccgggcag ctccaccaca cccaattcct tgctggtatc: atggcaqccq 60 

ccacgtqcca qqattaccgg cLdcat;:atc aagtatgaqa aqcccgggtc tcctcccaga 120 

gaagrggtcc ctcggccccq ccctgqLqtc acagaggcta ctatiacrgq cctgqaaccg IBO 

ggaaccgaat anacaattta tgtcattgcc ctgaagaaLa atcagaagag cgagcccctq 210 

attggaagga aaaagacaga cgagcttccc caactqq-aa cccLLccaca rcccaatctt 30O 

catggaccaq aqatcttqqa tgttccttcc acagttcaaa agaccccttt cgtcacccac 360 

cctgggtatg acactqgaaa tggtattcaq ^ttcctggca crtc:iggt:ca gcaacccagr 420 

gttgggcaac aaatgatct. cgaggaacat ggntttaqqc qqaccacacc gcccacaacg 480 

gccaccccca Laaggcatdy qccadqacca Ldcccqccga a^qfaqgacri dgaaqczntn 540 

ir.ncanacac catntnatgg qccccatr.cc aqqacacLtc cgagracatc arttatgn^a 600 

-Ctqtggcac trgatgaaoa cccr^^acagt tcnggqttct qgaacttita ccaggcctni: 6G0 

racagyaccn qgccggacnc cttodgccna ttncaccnrq cgqcqtlcta nqqtcccact 720 

cgnr.cactgq ngaaaatqqc tBCtrqtn 747 



<210> 210 
<2i:> 872 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (872; 
<223> n = A,T,C or G 



<400> 210 

agcgtggtcg cgqccgaggt ccactagagg tctqt-gtgcc attgcccagg cagagtctct 60 

gcgttacaaa ctcctiaggag ggcttgctgt gcggagggcc tqctatggtg tgctgcggtt 120 

catcatggag agtggggcca aaqqctgcga ggttgtggtg tctgngaaac tccnaqgaca 180 

ngaqggctaa attccatqaa gtttgtgqat ggcctgatga tccacaatcg gagaccctgt 240 

taactactac cgtctnaccn cctgctgtnc ncccccnttt ctgctnaana catnqqgntn 300 
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ntncttgncc ntccttgcqt ngaanatnna arngccLncc cntrcntanc nr.tactngn^ 360 

ccananttgg cctttaaana atccnccttg ccttnnncac tgticanncn cttnntcgta 420 

aaccctatna nttnnattan atr.ntnnnnn nctcaccccc ctcntcattn anccnatang 480 

ctnnnaanrc nttnanncct ::ccncccnnt ncnctcntnc tnantncttc tnncccatta ^>40 

v^iinctycLclL LciiLLLdana caatqnngcc nngctcjcnca tntctacnat ntgnnnaatn 600 

cccccncccc cnancqnntt tttgacctnn naacctcnrt tcctcttccc tncnnaaatt 660 

ncnnanttcc ncnttccnnc ntttcggntn ntcccatnct ttccannnct tcantctanc 720 

ncnctncaac ttattttcct ntcatccctt nttctttaca nnccccctnn Lctactrnnc 780 

nnttncatta iiatttgaaac tnccacnnct anttncctcn ctctacnntt ttattttncg 840 

ntcnctctac ntaatanttt aatnaiittnt r.n 072 



<210> 211 
<211> 517 
<?A?.> DNA 
<213> Homo sapien 



<220> 

<221> misc_f eature 
<222> (1} • . . (517) 
<223> n = A, T, C or 



<400> 211 

tcgagcggcc gcccgggcag g-ctgccaag gagacccrgt tatgctgtgg ggactggctg 60 

gggcatggca ggcggctctg gcttcccacc cttctgtrct gagatggggq tggtgggcag 120 

tatctcatct ttgggttcca caatgctcac gtgqtcaggc aggggcttct tagggccaaU 180 

cttaccagtt gggtcccagg gcagcatgat cttcaccttg atgcccagca caccctgtct 240 

gagcaacacg tggcgcacaa gcagtgtcaa cgtagraagt taacagggtc tccgctgtgg 300 

atcatcaggc catccacaaa cttcatggat ttagccctct gtcctcggag tttcccaqac 360 

accacaacct cgcagccttt ggccccactc tccatgatga accgcagcac accatagcac 420 

gccctccgca caagcaagcc ctcctaagaa LLtgtaacgc ananactctg ctggcaaLgc 430 

cacacaaacc tctagtggac ctcggncgcg accacgc 517 

<210> 212 

<211> 695 

<212> DNA 

<213> Homo sapien 

<220> 

<221> miiic_f eature 
<222> {!)... (695) 
<223> n - A, T, C or G 



<400> 
tcgagcggcc 
ccagacttga 
gattcacaga 
gggtcaccat 
ccttgaccat 
tctccaaatg 
atcgcagaga 
atctctatcc 
t gtgccaaaa 
caaagcntca 
agaaaaagca 
ccccgttata 



212 
gcccgggcag 
catcatatga 
ttccaggggg 
ttct cccagg 
taggagggcg 
gaatttctgq 
acggatcctg 
gncataggac 
ataatagtgg 
tcatgtctaa 
gttcaaagta 
aaacacctrg 



gtctggtcca 
atcatactgg 
gccaggagaa 
aataccagga 
agtaggagca 
gctggggcag 
agtcacagac 
tgaccaagat 
gatgaagcag 
atiatcagaca 
nccnccatca 
ggccgqaccc 



ggatagcctg 
ggagaaLdut 
ccaggggacc 
gggcctggat 
gttggaggct 
tntaattctt 
acatatttgg 
gggaacatcc 
accgagaagt 
tgagacttct 
agtLqgttcc 
ccctt 



cgagt cctcc 
tctgaggacc 
ctggttgtcc 
ctcccttggg 
gtgggcaaac 
gatccgtcac 
catggttcLg 
tccttcaaca 
anccagctcc 
ttgggcaaaa 
ttgcccnttc 



tactgctact 
agtagggcat 
tggaatacca 
gccttqaqqt 
tgcacaacat 
atattatgrc 
gcLtccagac 
agcttnctgt 
cctttttgca 
aaggagaaaa 
agcacccggg 



60 
120 
180 
240 
300 
3 60 
420 
480 
540 
600 
660 
695 
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<21C> 213 
<2il> 804 
<212> DNA 
<213> Homo sapier^ 

<220> 

<221> misc feature 
<222> (1 } . . . ; 
<223> n A,T,r nr n 



<400> 213 

agcgtggtcg cgcccgaggt gltttatgac gggcccgqtg ctgaagggcd gggaacaact 60 

tgatggtgct actttgaact gcrttrcttt ^.ctccttttt gcacaaagag rctcatqtcL 120 

gatatttaga caLgaLgagc rttgtgcaaa aggggagctg gctact::ctc gctctgctcc 180 

atcccactat tattttqgca caacaggaag ctgrtgaagg aggatgttcc catcttggtc 240 

agtcctatgc ggataqaqat gtctgqaagc cagaaccatq ccaaatatgt gtctgtqacc 300 

caggatccgt tctctgcgat gacataatat qtqacgatca aqaattagac ngccccaanc 360 

cagaaattcc attLggagaa ictrgTigcag tttgcccaca gcctccaact; gctcctactc 420 

gccctccLad cgg'-caagga cctcaaggcc ccaagggaqa tccaggccct ccLqqtaCLc 480 

ctggqagaaa tgctgaccct gctatrccag gacaarcagg qLcccc-ggc ~cccctggcc 540 

cccctagaar cnggng.iatc atgccctact qgtcctcaaa ctattciccc dnatgattca 600 

tatgatgtca agtctgggat accnagtang ganggacticg caggctattc rggaccanac 660 

ctgccggggg ggcgttcgaa accccgaacc rgcananntn cnttcacact ggcggccgtc 720 

gagctqcttt aaaagggcca rrcrnccttt aqngnggggg antacaatta ctnggcggcg 780 

ttttanancg cgngnctggg aaat 804 



<210> 214 

<2i:> 594 

<232> DNA 

<213> Homo sapien 

<220> 

<221> misc:_f eature 

<222> (1 : . . . (594; 

<223> n = A, T, C or G 



<400> 214 

agcgtggtcg cggccgaggt ccacatcggc agggtcggag ccctggccgc catactcgaa 60 

ctggaatcca tcggtcatgc tctcgccgaa ccagacatgc ctcttgtcct tggggttctt 120 

gctgaLgtac oaqttcttct qcgccacact gggctgagtg ggqLdcacgc aqgtctca'jc 180 

agtctccatg ttgcagaaga ctttgatggc atccaggttg cagccttggt Lqggqtcaat 240 

ccagtactct ccactcttcc agtcagagtg gcacatcttg aggtcacggc oggtgcgggc 300 

ggggttcttg cggctgccct ctgggctccg gatgttctcg aLctgctggc tcaggctctt 360 

gagggtggtg tccacctcga ggtcacggtc aegaaccaca ttggcatcac caqcccqqta 420 

gtagcggcca ccatcgtcag ccttctcttg angtggctgg ggcaggaact gaagtcgaaa 480 

ccagcgctgg gaggaccagg gggaccaana ggtccaggaa qqqccogggg gggaccaaca 540 

qgaccagcat caccaagtgc gacccgcgag aacctgcccg gccgnccqct cqaa 594 



<210> 215 

<2i:> 590 

<212> DNA 

<213> Homo sapien 



<220> 
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<221> misc_f eature 
<222> (1 j . . . (590) 
<223> a = A,T,C or G 



<400> 215 

tcgagcgnnc gcccgggcag gtctcgcggu cgcactggtg acgctggtcc tgttggcccc 60 

cccggccctc ctggacctcc tggtccccct gg-cctccca gcgctggttt cgacttcagc 120 

ttcctgcccc agccacctca agagaaggct cacgacggtg gccgctacta ccgggccgat 180 

gatgccaatg tggttcgtga ccgtgacctc gaggtggaca ccaccctcaa gagcctgagc 240 

cagcagatcg agaacatccg gagcccngag ggcagccgca agaaccccgc ccgcacctgc 300 

cgtgaccrca agatgtgcca ctctgactgg aagagcggag agtactggat tgaccccaac 360 

caaggctgca acctggatgc catcaaagtc ttctgcaaca tggagactgg tgagacctgc 420 

gtgtacccca ctcagcccag tgtggcccag aagaactggt acatcagcaa gaacccc;aag 480 

gacaagaggc atgtctggtt cggcgagagc atgaccgarq gattccagtt cgagtatggc 540 

ggccagygct cccaccctgc cgatgtggac ctccggccgc gaccaccctt 590 



<210> 216 

<2ii> aoi 

<212> DNA 

<213> Homo sapien 

<220> 

<221> inisc_f eature 
<222> (1) . . . (801) 
<223> n = A, T, C or G 



<400> 216 

rngagcggcc gcccgggcag gntgnnaacg ctggtcctgc tggtcctcct ggcaaqgctc 60 

gtgaagatgg tcaccctgga aaacccggac gacctggtga gagaggagtt gtLggaccac 120 

agggtgctcg tggttLCcct ggaacLccng gacttcctgg cttcaaaggc attaggggac 180 

acaatggtct ggatggattg aagggacagc ccggtgctcc tggtgtgaag ggtgaacctc 240 

gtgcccctgg tgaaaatgga actccaggtc aaacaggagc ccgtgcgctt ccrggtgaga 300 

gaggaccgtc ttggtgcccc tggcccanac ctcggccgcg accaccctaa gcccgaattit 360 

ccagcacact ggnggccgtt actanrggat ccgagc-cgg taccaagctt ggcgtaatca 420 

Tiggtcatagc tgtttcctgn gtgaaattgt tatccgctca caatittcaca cancatacga 480 

agccggaaag cataaagtgt aaagccttgg ggtgctaatg agtgagcLaa ctciiuat; tiaa 540 

attgcgttgc gcCcactgcc cgcttttcca nnngggaaac cntggcntng ccngcttgcn 600 

ttaanrgaaa tccgccnacc cccggggaaa agncggtttg cngtattggg gcncttttrc 660 

cctttcctcg gnttacttga nttantgggc tttggncgnt tcgggttgng gcgancnggt 720 

tcaacntcac nccaaaggng gnaanacggt cttcccanaa tccgggggnt ancccaangr. 780 

aaaacatnnq ncnaangggc t 801 



<210> 217 

<211> 349 

<212> DNA 

<213> Homo sapien 

<220> 

<221> inisc_f eature 
<222> (1) , . . (349) 
<223> n » A,T,C or G 

<400> 217 

agcgtggttn gcggccgagg tctgggccag yggcaccaac acgtcctctc traccaggaa 60 
gcccacgggc tcctgtttga cctqgagttc cattttcacc aggggcacca ggttcaccct 120 
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tcacaccaqg ngcaccgggc t.g-ccnrtcd atcc.ii-ncag accattgtgr. ccccLaatgc 180 

ctttgaaqcc aggaagtcca qgdgTicccag qgaddccacc gagcacjcctg tggtccaaca 240 

actcctctct caccaggtcg rccggg-ttt ccagygLgac catcttcacc agccttgcca 300 

ggagqaccag caggaccngc grracraacc tgccccggcg gccgcLcga 349 

<210> 218 
<21i> 372 
<212> DNA 
<21 3> Homo sapien 

<400> 218 

tcgagcggcc gcccgggcag gzccattttc tccctqacgg tcccacctct zzccaazcrr 60 

gtagtccaca ccattgtcac qgcaccatct agatgaatca catcrgaaat gaccacttcc 120 

aaaqcctaag cactggnana anaqtLlaaa gcctgattca qacatt::gtt cccactcatc 180 

tccaacggca taatgggaaa ctgtgtaggg gLcaaagcac gagtcatccg taggttggtt 240 

caagccttcg ttgacagagt tgcccacggt aacaacctct tcccgaacct tatgcctctg 300 

ctggtcttLc agtgcctcca ctatgatgtt gtaggtggca cctctggtga gqacctcggc 360 

cgcgaccacq ct 372 

^210> 219 
<211> 374 
<212> DNA 
<2 1 3> Homo snpien 



<400> 219 

agcgtggtrcg cggccgaggt cctcaccaga gq!:qccacct acaacatcat agLgyaqqca 60 

ctgaaagacc agcagaggca "aaggttcgg gaagaqgttg ttaccgtggg caactctgtc 120 

aacgaaggct tgaaccaacc -.acggatgac tcgtgctttg accccLacac agtttcccat 180 

tatgccgttg gagatgagtg gcaacgaarg tcLgaatcag gctttaaact qttgtgccdg 240 

tgcttaggct ttggaagtgc rcatttcaag atgtgattcd Lctagatggt- gccatgacaa 300 

tggtgtgaac tacaagattg qaqagaagtg ggaccgtcag ggagaaaatg gacctgcccg 360 

ggccqqccqc t.cga 374 



<210> 220 
<211> 828 
<212> DNA 
<21 5> Homo sapien 

<220> 

<221> misc_feature 
<222> (1} . . . {828) 
<223> n = A, T, C or G 



<400> 220 

tcgagcgnnc gcccgggcag qzccaqzagt gccttcggga ctgggtLcdc ccccaggLcl 60 

gcggcagttg tcacagcccc agccccgctg gcctccaaag catgtgcagg agcaaatggc 120 

accgagatat cccttctccc actgttctcc racgtggtat gtcttcccat caccgtaaca 180 

cgttqcctcd tqaggqtcac acttgaattc iccrtttccg ttcccaagac atgtgcagcT: 240 

catttggctg gctctatagt ttggggaaaq tttgttgaaa rtgtgr.cart gaccctcact 300 

tcctccttct ctactggagc ttLcgtacct rccacctctg ctgtLggtaa aatggtcgat 360 

cttctatcaa tttcattcac agtacccact ictcccaaac atccagggaa ataqtqattt 420 

cagagcgatt aggagaacca aattatgggg cagaaataag gggctttrcc acaggttttc 4B0 

ctttggagga agatttcagt ggtgacttta aaagaacact caacaglgtc ttcatcccca 540 

taqcaaaaqa agaaacngta aafgatggaa nqcttctgga gatgccnnca tttaaggqac 600 

ncccagaact tcaccatcta caggacctac ttcaqtittac annaaqncac a^antctgac 560 
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tcanaaagga cccaagtagc nccatggnca gcactttnag cctttcccct ggggr.oaann 720 
ttacnttctt aaancctngg ccnncacccc cttaagnc;;^ aattntggaa danttccntn 780 
cnnctggggg qcngttcnac atgcntttna agggcccaat tnccccnt 828 

^210> 221 

<211> 476 

<212> DNA 

<213> Homo sapien 



<^0D> 221 

tcgagcggcc gcccgggcag gtgtcggagt ccagcacggg aggcgtggtc t.gtagttgt 60 

tctccggctg cccattgctc tcccactcca cggcgatgrc gccgggatag aagcctttga 120 

ccaggcaggt caggctgacc tggttcttgg tcatctccrc ccgggatggg ggcagqgLgt 180 

acacctgtgg ttctcggggc tgccctttgg ctttggagat ggttttctcg atgggggctg 2AC 

ggagggcttt gttggagacc LLgcacttgt actccttgcc attcagccag tcctggtgca 30C 

ggacggtgac gacgctgacc acacggtacg tgctgttgta ctgctcctcc cgcggctttg 36C 

tcttggca^t atgcacc::cc acgccgtcca cgtaccagtt gaacttgacc r.rragggtctt 420 

cgtggctcac gtccaccacc acgcatgtaa cctcagacct cggccgcgac cacgcL 476 



<21C> 222 
<2I1> 477 
<212> DNA 
<213> Homo sapien 



<400> 222 

agcgtggtcg cggccgaggt ctgaggttac atgcgtggtg gLggacgtga gccacgaaga GO 

ccctgaggtc aagttcaact ggtacgtgga cggcgtggag gtgcataatg ccaagacaaa 120 

gccgcgggag gagcagtaca acagcacgta ccgrgtggtc agcgtcctca ccgtcctgca 180 

ccaggactgg ctgaatggca aggagtacaa gtgcaaggtc ticcaacaaag ccctcccagc 240 

ccccatcgag aaaaccatct ccaaagccaa agggcaagcc ccgagaacca caggtgtaca 300 

ccctgccccc atcccgggag gagatgacca agaaccaggt cagcctgacc tgcctggtca 360 

aaggcttcta tcccagcgac atcgccgtgg agtgggagag caatqqgcag ccggagaaca 420 

actacaagac cacgcctccc gtgctggact ccgacacctg cccgggcggc cgctcqa 477 



<210> 223 

<211> 361 

<212> DNA 

<213> HCTO sapien 



<400> 223 

tcgagcggcc gcccgggcag gttgaatggc tcctcgctga ccaccccggt gctggtggtg 60 

ggtacagagc tccgatgggt gaaaccattg acatagagac tgtccctqtc cagggtgtag 120 

gggcccagct cagtgatgcc gtgggtcagc tggctcagct tccagtacag ccgctctctg 180 

tccagtccag ggcttttggg ctcaggacga tgggtgcaga cagcatccac tctggtggct 240 

gccccatccU tctcaggc"t gagcaaggtc agtctgcaac cagagtacag agagctgacn 300 

ctggtgttct tgaacaaggg cataagcaga ccctgaagga cacctcggcc gcgaccacgc 360 

t 361 



<210> 224 

<211> 361 

<212> DNA 

<213> Homo sapien 



<400> 224 

agcgtggtcg cggccgaggt gtccttcagg qtctgcttat gcccttcttc aagaacacca 



60 
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gtgr.cagcTic 'ctgtactct qgLcgcagac tgacr.ttgrt caggcc^gag aaggatqgqg 
cagccacccg agtggatcct qtct-qudccc dtcgtcctga ccccaaaaqc ccrggactgg 
dcagagagcg qctqtactgg aagctgagcc agctqaccca cggcatcact gagctgcgcc 
cctacaccct ggacaggqac aqtcLctatg tcaatqqttt cacccatcgg agctctgtac 
ccaccaccag caccggggng grcaqcgagg agccattcaa cctgcccggq cqqccgctcg 



d 



120 
180 
240 
300 
360 
361 



<210> 225 

<211> 766 

<212> DKA 

<213> Homo sapien 

<220> 

<221> misc_f eaturc 

<222> ( 1) . . . (766) 

<223> n = A,T,C or G 

<400> 225 

agcgtggtcg cggccgaggt ccLgtcagag tggcactggt agaaqttcca qqaaccctqa 60 

actgtaagqg tlcttcatca qtqccaacaq gatcacatga aatgatgrac •zcagaactgt 120 

cctgqaatqg gqcccatcag ntggttgtct gaqaqagaqc LtctLccccc acattccgcg IGO 

ggtatggtct tggcctatgc cttatggggg tggccgttgt gggcggtgtg gtccgcctaa 240 

aaccatgt^c ctcaaagaLc atttqttqcc caacactggg ttgctgacca gaagtgccag 300 

qaagctqaat accat-tcca gtgtcatacc cagqqcgqqt qacgaaacqq gtcttttgaa 360 

ctgtqgaagg aacatccaag atctctggtc catgaagatt ggcgtgtqqa aqggttacca 420 

gtrggggaag ctcgtctgtc .ttLLccttc caatcagggg ctcgctcttc tgattattct 480 

tcagggcaat gacataaatt gtatattcgg tcccggttcc agcccaqtaa tagtagccUc 540 

tqtqacacca gggcggggcc gagggaccct tctnttggaa gaqaccaqct tctcatactt 600 

gatgatgagn ccggtaatcc tcgcacgtgq nggttgcatg acr.ccaccaa ggaaatnggr. 660 

gggggnggac ctgcccggcg gccgttcnaa agcccaattc cacacacttg qnqqccgtac 720 

tatggatccc actcngtcca acttggngga atatggcata actttt 766 

<21C> 226 

<211> 364 

<212> DNA 

<2 1 5> Kcmu Sapien 

<4 00> 22 6 

tcgagcggcc gcccgggcag gtccttcacc ttttcagcsa gtgggaaggt gtaatv':cgtc 50 
tccdcagacd aygccaggac -.cyLLLqtdc ccgLLyatgd tagaaugggg tactgatgca 120 
acagttgggt agccaatctg cagacagaca ctggcaacat Lgcggacdcc cLcudgyday 180 
cgagaatgca gagtttcctc tctgatatca agcacttcag ggttgtagat gctgcsattg 240 
tcgaacacct gctggatgac cagcccaaag qagaaggggg agatgrtgag catgttcagc 300 
agcgtqqctt cgctggctcc cactttgtct ccagtcttga tcagacctcg gccqcgacca 360 
cgrx 

<210> 227 
<211> 275 
<212> DNA 
<213> Homo sdpien 

<400> 227 

agcgtggtcg cggccgaggt ctgtcctaco gtccrcagga ctctactccc tcaqcagcgt 6C 

ggtgaccgtg ccctccaqca acLLcqqcac ccagacctdc acctgnaacq ragatcacaa 12C 

gcccaqcaac accaaggtgg acaagagagt tgagcccaaa cct^gtqaca aaactcacac 18C 
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dcqcccaccg tgcccagcac 'jcgaactccr gggggqaccg tcagtcttcc tcttcccccg 240 
catccccctz ccaaacctgc ccgggcqqcc gctcg 2/b 

<210> 228 
<2i:> 21b 
<212> DNA 
<213> Homo sapier. 



<400> 228 

cgagcygccy cccgggcagg tttggaaggg gqatgcgggg gaagaqgaag actgacggtc 60 

cccccaggag ttcaqqtqct gggcacggtg cgcatqtgtg agttttqica caagatttgg 120 

gcccaactct cttgtccacc ttqqtqttgc tgggcttgtg atctacgttg caggtgLagg 180 

tccgggtgcc gaagttgctg gaqgqcacgg tcaccacgct gctgagggag tagaqLuctq 240 

aggactgtag gacagacctc ggccgcgacc acgct 275 



<210> 229 

<2n> 40 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_featurG 
<222> (!}... (40) 
<223> n = A, T, C or G 

<400> 229 

nqqnnqqtcc qqncnqncag gaccacLcnt cttcgaaata 40 

<210> 230 
<211> 208 
<212> DNA 
<213> Homo sapien 



<40n> 230 

agcgtiggtcg cggccgaggt cctcacttgc ctccrgcaaa qcaccgacag ctgcgctctg 60 

gaagcgcaga tCLgttttaa aqtcctgagc aattzctccc accagacqct ggadqqqaag 120 

tttgcqaatc agaaqttcaq taqacttcLq ataacgtctf- atttcacgga gcgccacagt 180 

accaggacct gcccgggcgg ccgctcga 208 



<210> 231 
<211> 208 
<212> DNA 
<2 13> Homo sapien 

<220> 

<221> misc_feature 
<222> (1} ... (208) 
<223> n = A, T, C or G 



<400> 231 

tcgagcggcc gcccgggcag gtcctggtac tgnggcgctc cgtgaaatta gacgttatca 60 

gaagtccact gaacttctga ttcgcaaact tcccttccag cgtctggtgc gaqaaattqc 120 

tcaqgacttt aaaacaqatc tgcgcttcca gagcgcagcr atcggtgctt tgcaggaggc 180 

aagtgaggac ctcggccgcg accacgct 208 
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<210> 232 
<211> i32 
<212> DNA 
<213> Homo sdpien 



<400> 232 

tcgagcggcc gcccgggcag gtccacatcg gcagggtcgg agccctggcc gccatactcg 60 

aactggaatc catcggtcat gctctcgccg aaccaqacat gcctct^gtc cttqgggtcc 120 

ttgctqatqt accagttctt ctyggccaca ctgggctgaq tqgqgtacac gcaggtctca 180 

ccagtctcca tgttgcagaa goctttgacg gcaLccaggt rgcagccttg gtcggggtca 240 

atccagtact ctccactctt ccagtcagag iggcacatct igaggtcacg gcaqgtgcgg 300 

gcggggttct tgacctcggc cacgaccacg ct 332 



<210> 233 

<211> 415 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc feature 
<222> (1) - . . {41.s; 
<223> n - A, C or C 



<40Q> 233 

gtgqgnttga acccntttna nctccgcttg gtaccgagct cggatccact agtaacggcc 60 

gccagngtgc tggaattcgg cttagcgtgg tcgcggccga ggtcaagaac cccqcccqca 120 

cctgccgtqa cctcaaqatq tqccactcnq actggaagag tggagagtac "ggatcgacc 180 

ccaaccaagg ctgcaacctg gatgccatca aagrcttcLg caacatggag actggtgaga 240 

cctgcgtgta ccccactcag cccagtgtgg cccagaagaa ctggtacatc aqcaagaacc 300 

ccaaggacaa gaqgcatqtc tcgttcqgcq agagcatgac cgatggattc cagttcgagt 360 

atggcggcca gggctccgac cctgccgatg zcgaccrgcc cgggcggccg ctcga 415 



<210> 23'1 
<211> 776 
<212> DNA 
<213> Homo sapien 

<220> 

<221> nii5C_f eature 
<222> {!)... (776) 
<223> n ^ A,T,C or G 



<400> 234 

agcgtggtcg cggccqaggt ctgggatgct cctgctgtca cagtgagata ttacaggatc 60 

acttacggag aaacaggagg aaatagccct gtccagqagt tcactgtgcc tgggagcaag 120 

tctacagcta ccatcagcgg ccttaaacct ggagttqatt ataccatcac tgtgtatgct 180 

gtcactggcc qtqqaqacaq ccccgcaaqc agcaagccaa tttccattaa ttaccgaaca 240 

gaaattgaca aaccatccca gatgcaagtg accgatqctc aggacaacag cattagtgtc 300 

aagtggcLgc cttcaagttc ccctg::tact ggttacaqag taaccaccac tcccaaaaat 360 

ggaccagqac caacaaaaac taaaactgca ggtccagatc aaacagaaat gactattgaa 420 

ggcttgcagc ccacagtgga gtatgtiggtt aagtgtctat gctcagaacc caagcggaga 490 

gaagtcagco tctggttcag actgnaagta accaacattg atcgcctaaa ggactggcat 540 

tcactgangn ggatgccgat tccatcaaaa ttgnttgqga aaacccacag gggcaagttt 600 

ncangtcnaq gnggacctac tcqagccctg aggatqgaat ccttqactnt tccttnncct 660 

gatggggaaa aaaaaccttn aaaac-tgaa ggacctgccc gggcggccgt ncaaaaccca 720 
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at::ccacccc; cttgggggr,g iictdtqgqn cc-actcgqa ccaaarr*.qq qqtaan 776 

<213> 235 

<211> 805 

<212> DNA 

<213> Homo sapicn 

<220> 

<221> misc_feature 
<222> (1) . . . {805} 
<223> n = A, T, C or G 



<400> 235 

tcgagcggcc gcccgggcag gtccttgcag ctctgcagtg tcttcttcac catcaggtgc 60 

agggaatagc tcanggatCc catcctcagg gcccgagtag gtcaccctqt acctggaaac 120 

tlgcccctgt gggctttccc aagcaatttt gatggaaccg gcatccacat cagtgaatqc 180 

cagtccttta gggcgatcaa tgttgqttac tgcagtctga accagaggct gactctctcc 2^30 

gcttggattc tgagcataga cactaaccac atactccact gtgggctgca aqccttcaat 300 

ciqLL-dLLLcu gttcgatctq qaccLycagt rtragttrtt qttggtcctg gtccatrttt 360 

gggagtggtg gttactctgt aaccaqtaac aqgggaactt qaaqqcagcc act::gacact 420 

aatgctgttg tccrgaacat cggtcacttq ca^.c^gggat ggtttgtcaa LttcLg-.Lcq 480 

g::aat:taatg gaaaLtqgcL tgctigcttgc ggggcttqtc tccacggcca gtgacagcat 540 

acacagtga. ggtataatca actccaggtt taagccgctg atggtaqctg aaacttrgct 600 

ccaggcacaa gtgaactcct gacagggcta ttt-cctnctg ttctccgtaa qtgatcctgt 660 

aatatctcac tgggacagca ggangcattc caaaacLCcg ggcgngaccc cctaagccga 120 

attnLccaat atncatcaca ctggcgqgcg ctcgancatt cattaaaagg cccaatcncc 700 

cctaraggga gcntantaca attng 805 



<210> 236 

<211> 262 

<212> DNA 

'^213> Homo sapien 

<400> 23G 
tcgagcggcc gcccgggcag gtcacttttg 
aaaaaccaag tUtgagagaL qaat-qcaaag 
attqtctccc atttttttgg cttttgaggg 
ggttgggggg aaagttggtt gggtgggagq 
gaagcagaca gggccaacgt cc 

<210> 237 
<211> 372 
<212> DNA 
<213> Homo sapien 

<400> 237 
agcqtqgtcg cgqccgaggt cctcaccaga 
ctgaaagacc agcagaggca Laaggitcgg 
aacqaaqqct Lgaaccaacc :,acqgatgac 
tatgccgttg gagatgagtg ggaacgaatg 
cgcttaggct ttggaagtgg tcattrcaga 
ggtqtqaact dcaagattqg agaqaagLgg 
gcggccgctc ga 



gcttttqqtc atgctcggtt ggtcaaagat. 60 
gaaaaaaata ttttccaaaq tccatg-gaa 120 
ggctcagttt gggttgctLg tcrgtccccg 180 
gagccaggtt: gggatggagg gagtttacag 240 

262 



ggtgccacct 


acaacatcat 


aqtggaggca 


60 


gaagaggttg 


t raccgtggg 


caact ctgtc 


120 


tcgtgctttg 


acccct acac 


agtttcccat 


180 


tctgaatcag 


gctttaaact 


gt tgtgccag 


240 


tgtgattca t 


ctdqat ggtg 


ccatgacaat 


300 


gaccgtcagg 


gagaaaatgg 


acctgcccgg 


3 60 
372 



<210> 238 



wo 00/36107 



77 



PCT/US99/30270 



<211> 372 
<212> CKA 
<213> Homo sapien 



<']00> 2JB 

tcqaqcqqcc qcccqqgcag gLccnttttc tccccgacgn rcccacttct cuccaaLctt 60 

gtagttcaca ccattqtcat gqcaccatct agatgaatca catctqaaat gaccactccc 120 

aaag::ctaag cactggcaca acagtttaaa gcctgattca gacattcgtt cccactcatc 180 

tccaacgcca taatgggaaa ctgtgtaggg gtcaaagcac qagtcatccg taggttgqtt 240 

caagcctlcg ttgacdgagL tgcccacgqr adcaacctct tcccgaacct targcctctq 300 

ctggtctttc aqtgcctcca ctatgatgtt gtdqqtggca cctctgqtqa ggacctcggc 360 

cgcqaccacg ct 372 



<2i0> 239 

<2:i> 72D 

<212> DNA 

<213> Homo aapien 

<22C> 

<221> rr.i5c_teat ur e 
<222> (1) . . . :720) 
<223> n = A,T,C or G 



<400> 239 

tcgagcggcc gcccgggcag gcccaccaca agtCv-^rqata caaccacgga tgagctgtca 60 

ggaqcaagqt tgatttcttt cattqqtccg gtcttctcct tgggqqtcdc ccgcactcua 120 

tatccagtgo gctgaacatt gggtggtgtc cactqggcgc Ticaggcttgt gggtgtgacc 180 

tgagtgaact tcaggtcagt tggtgcagga atagtggtta ctqcagtctg aaccagaggc 240 

tgactctctc cgcctggatt ctgagcaLag dcactaacca catactccac tgtgggccqc 300 

aagccttcaa cagtcatrtc tgtttgatct qgaccLycag rtttagtttt tgttggtcct 360 

ggtccatttt tgggagtggt cgttactctg taaccaqtaa caggggaact tgaaggcagc 420 

cactLgdcac taatgctgtt gtcctgaaca tcggtcactt gcatctggga cggtttqnca 480 

atttctqttc ggtaattaat qgaaartggc ttgcLgcttg cggggctgtc zccacgqcca b40 

gtgacagcat acacagngat ggnatnatca actccaagtt caaggccctig anggtaactt 600 

taaacttgc:: cccagccagr* gaacttccgg acagggtatt t-Cttctggtt ttccgaaagn 660 

aanccLqqad tnntctcctt. qqancagaaq gancntccaa aacttgqqcc qgaaccc'Jt.t 720 



<2:0> 240 

<2:i> 691 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) ... (691) 

<223> n = A,T,C cr G 



<400> 240 

agcgtggtcq cqgccgaggt cctgtcaqag tggcactggt agaagttcca qgaacccLqa 60 

actgtaaggg ttcttcatca gtgccaacag qatgacatga aatgatgtac tcagaagtgt 120 

cctggaatqg ggcccatgaq dtqqtcgtct gagagaqaqc titcttqtcct acattcqgcg 180 

ggtatggtct tgqcctatgc cttatggggg tggccgttgt gggcggtgtg gtccgcctaa 240 

aaccatgttc ctcaaagatc atttgttgcc caacactggg ctgctgacca gaagtgccag 30C 

gaaqctqaat accatttcca gtgtcatacc cagggtgggt gacgaaaggg gtcttttgaa 360 

ctgtggaagg aacatccaag atctctggtc catqaaqatt qqqqtqtgqa agqqttacca 420 
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gttggggaaa ctcgtctgtc LtttLccttc caa-cagggg ctrgrtrtrc tgatr.attct 480 

tcagggcaat gacataaatt gtatattcgg ttcccggttc ^aggccagca atagtagcct 540 

ctrgtgacac caggcggggc ccanggacca cttctctggg angagaccca gcttctcata 600 

cttgatgatg taacccggta atcctgcacg tggcggctgn catgatacca ncaaggaatt 660 

gggtgnggng gacctgcccg gcggccctcn a ggi 

<210> 241 
<211> 808 
<212> DNA 
<213> Homo sapier. 

<220> 

<221> misc_feature 
<222> (1) . . . {308) 
<223> n - A,T,C or G 

<400> 241 

agcgtggtcg ccgccgaggt ctgggatgct cctgcLgtca cagtigagata ttacaggatc 60 

^cttacggag aaacaggagg aaatagccct gtccaggagt tcactgcgcc tgggagcaag 120 

Lcracagcta ccatcagcgg cc::taaacct ggagttgatr ataccatcac tgtgtatgct 180 

qtcactggcc qtggagacag ccccgcaagc agcaagccaa tLtccatr.rin ttaccgaaca 240 

gaaattgaca aaccatccca gacgcaagtig accgatgttc aggacaacag cattagtgtc 300 

aagtggctgc cttcaagttc ccctgttact ggttacagag taaccaccac tcccaaaaat 360 

ggaccaggac caacaaaaac taaaactgca ggtccagatc aaacagaaat gactattgaa 420 

ggcttgcagc ccacagtgga gtatgtggtt agtgtctatg ctcagaatcc aagcggagag 480 

agtcagcctc tggttcagac tgcagtaacc actattcctg caccaacLga cctgaagttc 540 

actcaggtca cacccacaag cctgagccgc cagtggacac cacccaatgt tcactcactg 600 

gatatcgagt gcgggtgacc cccaaggaga agacccggac ccatgaaaga aatcaacctt 660 

gctcctgaca gctcatccgn gggtgtatca ggac-tatgg gggactgccc cggcnggccg 720 

ntcgaaancg aattntgaaa tttccttcnc actgggnygc gnttcgagct tncttntana 780 

nggcccaatt cncctntagn gggtcgtn 808 

<210> 242 

<2H> 26 

<212> DMA 

<213> Homo sapier. 

<220> 

<221> raisc_feature 
<222> (1) . . . (26) 
<223> n = A, T, C or G 

<400> 242 

agcgtggtcg cggccgaggt cnagga 26 

<210> 243 
<211> 697 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> {1} . . . (697) 
<223> n " A, T, C or G 
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<40C> P43 

tcgagcggcc gcccgggcag gtccdccdca cccdditccL tgctggtatc dCqgcagccg 60 

ccacgtgcca gqattaccgg ctacaLcatc aagtatgaga agcctgggtc tcctcccaga 120 

gaagtggtcc ctcggccccq ccctggtgtc acagaggcta ntattactgg cctggaaccq ISO 

ggaaccgaat atacaattta tgtcattgcc ctgaagaata atcagaagag gqagcccctg 240 

attggaagga aaaagacaga cgagcttccc caactggtaa ccctitccaca ccccaatctt 300 

catggaccag agatcttgga tgttccttcc acagttcaaa agaccccttt cgtcacccac 360 

cctgggtatg acactggaaa tggtattcag cttcctggca cttctgqtCd gcaacccagt 420 

gttgggcaac aaatgatctt tgaggaacat ggttttaggc ggaccacacc gcccacaacg 480 

qgcaccr.cca. taaggnatag cccaagacca taccccqccg aatgtaggac aagaagccct 540 

ntctcaacaa ccatctcatg ggccccattc caggacactt ctgagtacat catttcatgt 600 

catcctggtg qqcacttgat gaanaaccct tacagttcag ggttcctqqa acttctacca 660 

gngccacttc tqacagganc ttgggcgnga ccacccL 697 



<210> 244 

<211> 373 

<212> DNA 

<213> Homo sapien 



<400> 244 

agcgcggtcg cggccgaggt ccattttctc cctgdcggtr: cc:acttctct ccaa:;ct:t:gt 60 

agttcacacc attgtcatgg caccatctag atqaatcaca tctgaaatga ccacrtccaa 120 

aqcctaagca ctggcacaac agtttaaagc ctgnctcaga catLcqttcc cactcatctc 180 

caacqqcata atgggaaact gtgtaggggc caaagcacga gtcatccgta ggttggttca 240 

agccttcgtt gacagagttg cccacggtaa caacctcttc ccgaacctta tgcctctgct 300 

ggtctttcaq tqcctccact atgatqttgt aggtggcacc LcLggrqagg acctgcccgg 360 

gcgqcccgct cqa 373 



<210> 245 

c211> 307 

<212> DNA 

<213> Homo sapien 



<4 00> 24 5 

agcgtggtcg cggccgaggt gtgccccaqa ccaqgaattc ggcttcgacg ttggccctgt 60 

ctgcttcctg taaactccct ccatcccaac ctqgctcccL CwCacccaac caacrr.tccc 120 

cccaacccgg aaacagacaa gcaacccaaa ctgaaccccc tcaaaaccca aaaaaacggq 100 

aqacaatttc acatggactt tggaaaatat tttt-ttcctt r.gcattcatc tctcaaactt 240 

agtttttatc tttgaccaac cgaacatgac caaaaaccaa aagtgacctg cccggccggc 300 

cgctcga 307 



<210> 246 

<211> 372 

<212> DNA 

<213> Homo sapien 



<400> 246 

Lcgagcggcc gcccgggcag gtcctcacca qaggtgccac ctacaacatc atagtggagg 60 

cactgaaaga ccagcagagg cataaggttc gggaagaggt tqttaccgtg ggcaactctg 120 

tcaacgaagg cttgaaccaa cctacggatg acLcgtgctt tgaccccLdc acagttLccc 180 

attatgccgt tggagatgag tgggaacgaa tgtctgaatc aggctttaaa ctgttctgcc 240 

agtqcttagg ctttggaaqt qgtcatttca gatgtgattc atctagatgg tgccatgaca 300 

atggtgtgaa ctacaagatt ggagaqaaqt gggaccgtca gggagaaaat ggacctcggc 360 

cqcgaccacg ct 372 
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<21C> 241 
<211> 348 
<212> DNA 
<213> Homo sapien 

<22C> 

<221> misc _f eature 
<222> (1} . . . (348; 
<223> n = A, T, C or G 



<400> 247 

tcgagcggcc gcccgqgcag gtaccggggt ggtcagcgag gagccatrca cactgaactL 60 

caccatcaac aacctgcgqt atgaggagaa catgcagcac cctggctcca ggaagttcaa 120 

caccacggag agggtccttc agggcctgct caggtccctg ttcaagaqca ccagtgtcgg 190 

ccctctgtac tctggctgca gactgacttt gctcagacc:t cagaaacatg gggcagccac 240 

tggagtggac gccatctgca ccctccgccr tgatcccact ggtnctggac tggacanana 300 

qcggctatac ttqggaqctg anccnaacct ttggcggnga cnccnctt 34fi 



<210> 248 
<211> 304 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (304 } 
<223> n = A,T,C or G 



<400> 248 

gaggacjtgyc Lcagctccca gtataqccgc Lctctgtcca gtccaggacc agtgcgatca 60 

aggcggaggg tgcagatggc gtccactcca gtggctgccc catgtttcLc aagtctgagc 120 

aaagncagcc tgcagccaga gtacagaggg ccaacactqq tqctcttgaa caqgcacctg 180 

agcaggccct gaaggaccct ctccgtggtc rtgaacttcc rqgagccagg gLgctgcatg 240 

ttctcctcaC accqcagqtt gLtgatqqtq aagttcagtg tgaatggctc ctcgctgacc 300 

accc 304 



<210> 249 
<211> 400 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (400) 
<223> n = A,T,C or G 



<4a0> 249 

agcgtggtcg cggccgaggt ccaccacacc caattccttg ctggtatcat ggcagccycc: 60 

acgtgccagg dttaccggct acatcatcaa gtatgagaag cctgggtctc ctcccagaga 120 

agtggtccct cgcccccgcc ctggtgtcac agaggctact attactggcc tggaaccggg 180 

aaccgaatat acaatttatg tcattgccct gaacaataat caqaagagcq aqcccctqat 240 

tggaaggaaa aagacaqacg agcttcccca actggtaacc cttccacacc ccaatcttca 300 

tggaccanan ancttggatn gtcctttcac nqgttnaaaa aacccttttc gcccccccac 360 

cttcgggatL aaccttggga aanqqqgatt tnaccnttcc 400 
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<210> 250 
<211> -500 
<212> DNA 
<213> Homo sapicn 

<220> 

<221> misc feature 
<222> {!) . {AOO) 
<223> n = A,T,C or G 



<400> 250 

tcgagcggcc gcccgggcag gt::ctgtcag agtggcactg gcagaagtLc caggaaccct 60 

gaactgtaag ggttcttcat cagtgccaac aggacgacat gaaatgatgt actcagaagt 120 

gtcctggaat ggggcccatg agatggttgl ctgagagaga gctLcttgcc ctacattcgg 180 

cgggtatggt cttggcctat gccttatggg ggtggccgtt gtgggcggtg tggcccgcct 240 

aaaaccatgt tcctcaaaga Lcatttgttg cccaacactg ggttgctgac cagaagtgcc 300 

dygddgctga ataccdtttc cagtgtcata cccagggngg gtgaccaaag ggggtcnttt 360 

ngacctggng aaaggaacca tccaaaanct ctgncccatg 400 



<210> 251 
<2n> 514 
<212> DNA 
<213> Homo sapier. 

<220> 

<221> niisc_f eature 
<222> {!)... (514) 
<223> n = A, T, C or G 



<400> 251 

agcgtggncg cggccgaggt ctgaggatgt aaactctrcc caggggaagg ctgaagtgct 60 

gaccatggtg ctactgggtc cttctgagtc agatatguya ctgatgngaa ctgaagtagg 120 

tactgtagat ggtgaagtc:: gggtgtccct aaatgctqca tctccagagc cttccatcat 180 

taccgt::Lct tcLLttgcta Lgggatgaga cactgttgag tattcLctaa agtcaccact 240 

gaaatcttcc tccaaaggaa aacccgtgga aaagcccctt atttctgccc cataatttgg 300 

ttct.cctaat cnctctgaan tcacr.arr.tc c:::tggaangt ttgggaaaaa nngggcnacc 360 

tgncanLgga dantggatan aaagatccca ccattttacL: caacnagcag aaagtgggaa 420 

nggtaccqaa aagctccaaq taanaaaaaq gagggaagta aaggtcaagt gggcaccaqt ^30 

ttcaaacaaa actttcccca aactatanaa ccca 514 



<210> 252 
<211> 501 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc^feature 
<222> (1) . . . ;501) 
<223> n " A,T,C or G 



<4a0> 252 

aagcggccgc ccgggcaggn ncagnagtgc cttcgggact gggntcaccc ccaggtctgc 60 

ggcagttgtc acagcgccag ccccgctggc ctccaaagca tgtgcaggag caaatggcac 120 

cgagatattc ctrctgccac tgitctcir:ta cgtggtatgt cttcccatca tcgtaacacg IHO 

ttgcctcatg agggtcacac ttgaatitctc cttttccgtt cccaagacat gtgcagctca 240 



J 
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tttqqcLqgc tcratagttt ggggdaagtt tqttgaaact gtgccacrga cctttacttu 30C 

ctccttctct ac-ggaqctt cccgtacctt ccacttctg:: t gntggr.ddci aagggnggaa 36C 

cntcttatca atttcatrqg acagtanccc nctttctncc caaaacatnc aagggaaaat 420 

attgartncr. agagc:ggart aaqgaacaac ccnaattarg ggggccagaa ataaaggggg 480 

cttttccaca ggrr.ttttcc t 501 



<21C> 2b3 

<211> 226 

<212> DNA 

<213> Homo sapien 



<400> 253 

Lcgagcggcc qcccggqcag qtctgcaggc tattcLaagt gttctgagca catatgagat 60 

aacctgggcc aagctatgat gttcgatacg ttagctgtat taaatgcact tttgactgcc 120 

atctcagtgg atgacagcct tctcactgac dgcagagatc ttcctcactg tgccagtggg 180 

caggagaaag agcatgctgc gactggacct cggccgcgac cacgct 226 



<210> 254 
<211> 226 
<212> DNA 
<213> Homo sapien 



<400> 254 

dgcgtggtcg cygccgaggL ccdgtcgcag catgctcttt ctcctgccca ctggcacagt 60 

gaggaagatc tctgctqtca gtqagaaggc tgtcdtccac Lgagatggca gtcaaaagtg 120 

catttaatac acctaacgta rcgaacatca tagcttggcc caggttatct catatgtgct 180 

cagaacactt acaatagcct gcagacctgc ccggccggcc qctcga 226 



<210> 255 

<211> 427 

<212> Dm 

<213> Homo sapien 

<220> 

<221> misc^feature 
<222> (1 ) . . . (42V) 
<223> n = A, T, C or G 



<400> 255 

cgagcggccg cccgggcagg tcriagactcc aatccagaga accaccaagc cagatgtcag 60 

aagctacacc atcacaggtt tacaaccagg cactqactac aagatctacc tgtacacctt 120 

gaatgacaat gctcggagct cccctgtggt catcgacgcc tccactgcca ttgatgcacc 180 

atccaacctg cgtttcr.tgg ccnccacacc caattccttg ctggtatcat ggcagccgcc 240 

acgtgccagg attaccggct acatcatcaa gtatgagaag cctgggcctc ctcccagaga 300 

agtggtccct cgqccccqcc ctqgtqncac aqaagctact attactggcc tggaaccggg 360 

aaccgaatat acaatttatg tcattgccct qaaqaataat canaagagcg agcccctgat 420 

tggaagg 427 



<210> 256 

<211> 535 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc feacare 
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<222> (1) . . . (535) 
<223> n - A,T,C or G 



<400> 256 

agcgtgqtcq cqgccqaggt cctgtcagag tggcactgct agaagttcca ggaaccctga nO 

actgtaaggg ttcctcatca gtgccaacag gaccacatga aatgatgtac tcagaagrgt 120 

cctggaatgg ggcccatgag atggttgtct gagagagagc ttcttgtcct gtctttttcc 180 

ttccaatcag gggctcgctc ttctgattat tcttcagggc aatgacataa attgtatatt 240 

cggttccccg ttccaggcca gcaatagtag cctctgtgac accagggc:gg ggccgaggga 300 

ccacttctct gggaggagac ccaggcttct catacttgat gatqtanccg gtaatcctgg 360' 

caccgtggcg gctgccatga taccagcaag gaattgggtg tggtggccaa gaaacgcagg 420 

ttggatggtg catcaatggc agtggaggcg tcgatnacca caggggagct ccgancatrg 480 

ccQttcaagg tggacaggta gaatcttgta atcaggtgcc Cggtttgtaa acctg 535 



<210> 257 
<211> 544 
<212> DNA 
<213> Homo sapien 

<220> 

<221> inisc_f eature 
<222> {!)... (544; 
<223> n = A, T, C or G 



<40Q> 257 

tcgagcggcc gcccgggcag gtttcgtgac cgtgacctcg aggtggacac caccctcaag 60 

agcctgagcc agcagatcga gaacatccgg agcccagagg gcagccgcaa gaaccccgcc 120 

cgcacctgcc gtgacctcaa gatgtgccac rctgactgga agagtggaga gtactggatt 180 

gaccccaacc aaggctgcaa cctggacgcc atcaaagtct tctgcaacat ggagactggt 240 

gagacctgcg tgtaccccac tcagcccagt gtggcccaga agaactggta catcagcaag 3O0 

aaccccaagg acaagaagca tgtctggttc ggcgaaagca tgaccgatgg attccagttc 360 

gagtatggcg gccagggctc cgaccctgcc gatgtggacc tcggccgcya ccacgctaag 420 

cccgaattcc agcacactgg cggccgttac tagtgggatc cgagcttcgg taccaagctt 480 

ggcgtaatca tgggncatag ctgtttcctg ngtgaaaatg gtattccgct tcacaatttc 540 

ccac 544 



<210> 258 
<211> 418 
<212> DNA 
<213> Homo sapien 



<400> 258 

agcgtggtcg cggccgaggt: ccacatcggc agggtcggag ccctggccgc catactcgaa 60 

ctggaatcca tcggtcatgc tctcgccgaa ccagacatgc ctcttgtcct tggggttctt 120 

gctgatgtac cagttcttct gggccacact gggctgagtg gggtacacgc aggtctcacc 180 

agtctccatg ttgcagaaca ctttgatggc atccaggttg cagccttggt tggggtcaat 240 

ccagtactct ccactcttcc agtcagagtg gcacatcttg agqtcacggc aggtgcgggc 300 

ggggttcttg cggctgccct crgggctccg gatgttctcg atctgctggc tcaagccctt 360 

gaagggtggt gtccacctcg aggtcacggt cacgaaaccc gcccgggcgg ccgctcga 418 



<210> 259 
<211> 377 
<212> DNA 
<213> Homo sapien 
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<220> 

<221> misc_teatUL'e 
<222> (1) . . . {377} 
<223> n = A,T,C or C 



<400> 259 

agcgtggtcg cggccgaggt caagaacccc gcccgcacct gccgtgacct caagatgtgc 60 

cactctgact ggaagagtgg agagtacrgg attgacccca accaaggctg caaccLggat 120 

gccatcaaag tcttctgcaa catggagact ggtgagacct gcgcgtaccc cactcagccc 180 

agtgtggccc agaagaactg gtacatcagc aagaacccca aggacaagag gcatgtctgg 240 

ttcggcgaga gcatgaccga tggartccag ttcgagtatg gcggccaggg ctccgaccct 300 

gccgatgtgg acctgcccgn gccggaccgc tcgaaaagcic cnaatctcca gncacacttg 360 

cccggccgtt actactg 377 



<210> 260 
<2U> 332 
<212> DNA 
<213> Homo sapien 



<400> 260 

tcgagcggcc gcccgggcag gtccacatcg gcagggrcgg agccctggcc gccatactcg 60 ' 

aactggaatc catcggtcat gctctcgccg aaccagacat gcctcttgtc cttggggttc 120 

ttgctgatgt accagttcrt ctgggccaca ccgggctgag tggggtacac gcaggtctca 180 

ccagtctcca tgttgcagaa gactttgatg gcatccaggt tgcagccttg gttggggtca 240 

atccagtact ctccactcct ccagtcagag tggcacatct tgaggtcacg gcaggtgcgg 300 

gcggggttct tgacctcggc cgcgaccacg ct 332 



<210> 261 

<211> 94 

<212> DMA 

<213> Homo sapien 

<400> 261 

cgagcggccg cccgggcagg tcccccccct tttttttttt Ltrttttttt tttttttt~t 60 
tttttttttt tttttttttt tttttttttt tttt 94 

<210> 262 

<211> 650 

<212> DMA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (650) 
<223> n = A, T,C or G 



<400> 262 

agcgtggtcg cggccgaggt ctggcattcc ttcgacttct ctccagccga gcttcccaga 60 

acatcacata tcactgcaaa aatagcattg catacatgga tcaggccagt ggaaatgtaa 120 

agaaggccct gaagctgatg gggtcaaatg aaggtgaatt caaggctgaa ggaaatagca 180 

aattcaccta cacagttctg gaggatggtt gcacgaaaca cactggggaa tggagcaaaa 240 

cagtctttga atatcgaaca cgcaaggctg tgagactacc tattgtagat attgcaccct 300 

atgacattgg tggtcctgat caagaatttg gtgtggacgt tggccctgtt tgctttttat 360 

aaaccaaact ctatctgaaa tcccaacaaa aaaaatttaa rrtccatatgt gntcctcttg 420 

ttctaatctt ggcaaccagt gcaagtgacc gacaaaattc cagttattta tttccaaaat 480 
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gtrtggaaac agtataattt gacaaagaaa aaaggatact tctcttrttt tggctggtcc 540 
accaaataca attcaaaagg ctttttggtt ttattttLtt anccaartcc aatttcaaaa 600 
tgtctcaatg gngcttataa taaaataaac tttcaccctt nttttntgat 650 

<210> 263 

<211> 573 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f earure 

<222> (i) ... (573) 

<223> n = A,T,C or G 



<400> 263 

agcgtggtcg cggccgaggt ctgggatgct cctgctgtca cagtgagata ttacaggatc 60 

acttacggag aaacaggagg aaatagccct gtccaggagt tcactgtgcc tgggagcaag 120 

tctacagcta ccatcagcgg ccttaaacct ggagttgatt ataccatcac tgtg::atgct 180 

gtcactggcc gtggagacag ccccgcaagc agcaagccaa tttccattaa ttaccgaaca 240 

gaaattgaca aaccatccca gatgcaagtg accgatgttc aggacaacag cattagtgtc 300 

aagtggctgc cttcaagttc ccccgttact ggttacagaa gtaaccacca ctcccaaaaa 360 

tggaccagga ccaacaaaaa ctaaaactgc aggtccagat caaacagaaa atggactatt 420 

gaaggctcgc agcccacagt ggaagtatgt ggntaggngt ctatgctcag aatcccaagc 480 

cggagaaagt cagccctctg gttitagactg cagtaaccaa cattgatcgc cctaaaggac 540 

tggncattca cttggatggt ggatgtccaa ttc 573 



<2I0> 264 
<211> 550 
<2i2> DNA 
<213> Homo iidpien 

<220> 

<221> misc_feature 
<222> (1) ... (550) 
<223> n = A,T,C or G 



<400> 264 

tcgagcggcc gcccgggcag gtccttgeag ctctgcagng tcttcttcac catcaggtgc 60 

agggaatagc rcatggattc catcctcagg gctcgageag gtcaccctgt acctggaaac 120 

ttgcccctgt gggctttccc aagcaatttt gatggaatcg acatccacat cagngaatgc 180 

cagtccttta gggcgatcaa tgttggttac tgcagtctga accagaggct gactctctcc 240 

gcttggattc tgagcataga cactaaccac atactccact gtgggctgca agccttcaat 300 

agtcatttct gtttgatctg gacctgcagt tttaagtttt tggtggtcct gncccatttt 360 

tgggaagtgg ggggttactc tgtaaccagt aacaggggaa cttgaaggca gccacttgac 420 

actaatgctg ttgtcctgaa catcggtcac ttgcatctgg ggatggtttt gacaatttct 480 

ggttcggcaa attaatggaa attggcttgc tgcttggcgg ggctgnctcc acgggccagt 540 

gacagcatac 550 



<210> 265 
<211> 596 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc feature 
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<222> (1) . . . {59G; 
<223> n = A, T, C or G 



<*5 00> 2 65 

tcgaycqgcc gcccgggcF^Q qtccttgcaq c-ctqcaqtq tcttcttcac catcaggtgc 60 

aggqaataqc tcatqgattc catcctcagg qcLcgaqrag gi:cacccrgt acctggaaac 120 

ttgcccctgt gggctttccc aagcaatttt gatqgaaLcg acatccacat cagcgaatgc 180 

cagtccttta gggcgatcaa tgttggttac tgcagtccga accagaggct qacrctctcc 240 

gcttggattc cgagcataca cactaaccac atactccact gcgcgctgco agccttcaat 300 

agtcatttCL gtttqacctg gacccgcagc tttaagtttt tgttggncct gnnccatttt 360 

tggggaaggg gtggttactc ttgtaaccag taacagggga ac-tgaagca gccacttgac 420 

ac:taatgctg gtggcctgaa catcggtcac ttgcatctgg gacggcttgg r.caatttccg 480 

ttcggtaatt aatcggaaat tqgcttactg gcttgcgggg gcrgtctcca cggncaqcya 540 

caaqcataca caggngatgq gtataatcaa ctccaggttt aaggccnctq acggta 596 



<210> 266 

<211> 506 

<212> DNA 

<213> Komo sapien 

<22G> 

<221> misc_f eature 
<222> (1) . . . {506} 
<223> n = A, T,C or G 



<400> 266 

agcgtggtcg cggccgaggt ctgggatqct cctgctgtca cagcgagaua ttacagga^c 60 

acttacggag aaacaggagg aaa-iacccct gtccaggagt tcactgtgcc ':gggagcaag 120 

tctacagcta ccaccagcgg cctcaaaccr ggagttgatt ataccatcac tgtgtatgct 180 

grcactggcc gtggaqacag ccccgcaagc agtaagccaa tttccattaa ttaccgaaca 240 

gaaattgaca aaccatccca gatgcaagtg accgatgttc aggacaacag cattagtgtc 300 

aagtggctgc cttcaagttc ccctgt-act ggttacagag taaccaccac tcccaaaaa': 360 

gggaccagga ccaacaaaaa actaaaaccg canggtccag a^caaacaga natgactatt 420 

gaaggc::tgc agcccacogr. ggagr.^tgtg ggttactgtc tatgctcaga stnccaagcg 480 

gagagagtca gccnctggt^ cagact 506 



<210> 2G? 
<211> 543 
<212> DNA 
<213> Home Sfjpien 

<220> 

<221> mi.sc_f eature 

<222> (1) ... (548) 

<223> n = A,T,C cr G 



<400> 267 

tcgagcggcc gcccgggcac gtcagcqctc tcaqgacgtc accaccatgg cctgggctct 60 

gctcctcctc accctcctca ctcaggqcac agggtcctgg gcccagtctg ccctgactca 120 

qcctccctcc gcgtccgggt ctcctggaca gtcagtcacc alictcctgca CLggaaccag 180 

cagtgacgtt qgtgcttacq aatttgtctc ctggtaccaa caacacccag gcaaggcccu 240 

caaactcatg atttctgagg tcactaagcg gccctcaqgg gtccctgatc gcttctctgg 300 

ctccaagtct ggcaacacgg cctccctgac cgtctctggg cticcangctg aggangangc 360 

tqattattac tggaagctca tatgcaggca acaacaacrg ggtgttcggc ggaagggacc 420 

aagctgaccg tnctaaggtc aagcccaagq cttgcccccc tcggtcactc tgttcccacc 480 
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ctccrctgaa gaaqctctca agccaacrian gncacactgg gtgtgtctca caagtggacc 540 



ttctaccc 



<210> 268 

<211> 584 

<2i2> DNA 

<2i3> Homo sapien 



54G 



<220> 

<221> misc_f eaturc! 
<222> ( 1 ) . . . (584) 
<22 3> n = A, T, C or G 



<400> 
aycgtqgtcg 
tcaggtagct 
ctcccgcctt 
agtcact tat 
ggaacagagt 
cgccgaacac 
cagcctggag 
naagcgatca 
ggcct tt gcc 
cactgctggt 



26G 
cggccgaggt 
gctggccgcg 
gacggggctq 
gagacacacc 
qaccqagggg 
ccaattgttg 
C!r:cagag5cn 
gggacccctg 
tgggp.gttgg 
t tccagtgca 



ctgtrigct tc 
cacttgttgt 
eta t ctgcct 
agtgtggcct 
gcagccttgg 
ct qcctgcat 
gtcaagggag 
agggccgcct 
t t ggtnaccn 
nqaanatggt 



tgtgggactt 
tgctttgntt 
"ccaggccac 
tgt tggct'^g 
gctqacctag 
atgagct cca 
gcccgtgtt C 
tacngacctc 
gnaaaacaaa 
gaactgaarit 



ccactgctca 
ggagggtgtg 
tgtcacggct 
aagctcctca 
gacqgtcagc 
gtaataatca 
gccaagactt 
aaaaaatcat 
att tcataaa 
gtcc 



ggcgtcaggc 
gtgctctcca 
cccgggtaga 
gagcagggtg 
ttgguccctc 
gcctcatcct 
ggaaqccaga 
gaat ttgggg 
gcaccaacgt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
584 



<210> 2G9 

<211> 368 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (368) 

<223> n = A,T,C or G 



<400> 269 

agcgtggtcq cggcugaygt ccagcatcag gagccccgcc ttgccggclc tggtcatcgc 60 

ctttcttttt gtggcctgaa acgatgtcat caartcgcaq tagcagaact gccgtctcca 120 

ctgctgtctt ataagtctgc agcttcacag ccaatggcrc ccatatqccc agttccttca 180 

tgtccaccaa agtacccgtc tcaccattta caccccaggt ctcacagttc Ccctgggtgt 240 

gcttggcccg aagggaggta agtanacgga tggtgctggt cccacagttc tggatcaggc 300 

tacgaggaat gacctctagg gccrgggcna caagccctgt atggacctgc ccgggcgggc 360 

r,cgctcga 3G8 



<210> 270 
<211> 368 
<2I2> UNA 
<213> Homo sapien 

<220> 

<221> misc_fcaturc 

<222> {!)... (368) 

<223> n = A, T, C or G 



<400> 270 
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ccgagcggcc gcccgggcag gtccaracag ggctigttqcc cacgccctag aggncattcc 60 

ttgcaccctg atccagaact gtggyaccag caccacL:ccL CTiactLacct cccttcgggc 120 

caaccacacc caggagaact gtgagacccg gggtgtaaar ggngagacqg gtacr.-tiggt 180 

ggacatgaag gaactgggca tacgggagcc auccgctgny aagcr.gcana cttacaagac 240 

agcagtggag acggcagttc tgccactgcg aattgatgac atcgtttcag gccacaaaaa 300 

gaaaggcgat gaccanagcc gg^-aaggcgg ggcttcctga tgctggaccr cggccgccga 360 

ccacgctt ' ^dB 



<210> 271 

<211> 424 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . {424} 

<223> n = A,T,C or G 



<4D0> 271 

agcg-ggrcg cggccgaggt ccactagagg "ctgtgtgcc attgcccagg cagacrctcc 60 

GcgL-acaaa t;r.c:c:taggag gccttgctgt gcggagggcc tgctatggcg tgctccggrt 120 

catcatggag agcggggcca aaggccgcga ggtCgtggtg nctgggaaac tccgaggaca 180 

gagggctaaa tccatgaagt ttgtiggatgg cctgatgauc cacagcggag acccCgccaa 240 

ctactacgtt gacactgctg tgcgccacgt gttgctcana cagggtgtgc tgggcar.caa 300 

ggtgaagacc atgctgccct gggacccanc iggcaaaaat ggccctitaaa aaccccrtgc 360 

critqaccdcq Lyaaccattt gcgngaaccc caagatgaan atocttgccc accacccccc 420 

attc 424 



<210> 272 

<211> 541 

<212> DNA 

<213> Komo sapien 

<22G> 

<221> misc_f eature 

-\222> ii} ... (541) 

<22 3> n = A,T,C or G 



<400> 272 

tcgagcggcc gcccgggcag gtctgccaag gagaccctgt tatqctgtgg ggacrggctg 60 

gggcatggca ggcggctctg gcttcccacc cttctgttct gagatggggg tggtgggcag 120 

tatctcatct ttgggttcca caatgctcac gtggtcaggc aggggc:ttct tagggccaat 180 

cctaccagtt gggtcccagg gcagcatgat cttcaccttg atgcccagca caccctgtct 240 

gagcaacacg tggcgcacag cagtgtcaac gtagtagtta acagggtctc cgctgtggat 300 

catcaggcca tccacaaact tcatggatrt agccctctgt cctcggagtt tcccaaaaca 360 

ccacaacctc gccagccttt gggccccact tctrcatgaa tgaaaccgca gcacaccatt 420 

ancaaggccc ttccgcacag gnaagcccrt cctaaggagt nttgtaaacg caaaaaacr.c 480 

ttgcctggcg caaatgggca cacagacctn tan-:riggacc ::tggnccgcg aaccaccgcu 540 

t 541 



<210> 273 

<211> 579 

<212> DNA 

<213> Homo sapien 
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<220> 

<221> misc_feature 
<222> {!)... (579) 
<223> n = A, T, C or G 



<400> 273 

agcgtggtcg cggccgaggt ctggccctcc cggcaaggct gqtgaagatg gtcaccctgg 60 

aaaacccgga cgacctggtg agagaggagt tgttggacca cagggtgctc ytgctttrcc 120 

tggaactcct ggacctcctg gcttcaaagg cattagggga cacaatggtc tggatggatt 180 

gaaggqacag cccggtgctc ctggtgtgaa gggtgaacct ggngcccctg gtgaaaatqq 240 

aactccaggt caaacaggag cccgngggct tcccggngag agaggacgtg ttggtgcccc 300 

tggcccanac ccgcccgggc ggccgctcna aaaqccgaaa cccagnacac tggcggccgn 360 

tQCtantgga atccgaacit cggtaccaaa gcttggccgt aatcatggcc atagcttgtt 420 

ccctggggng gaaattggta ttccgctncc aattccacac aacataccga acccggaaag 480 

cattaaagtg taaaagccct gggggggcct aaargangtg agcntaactc ncatttaatt 540 

ggcgttgcgc ttcactgccc cccttttcca gtccgggna 579 



<210> 27-1 
<211> 330 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (Ij . . . (330) 
<223> n = A,T,C ul G 



<400> 27-5 

tcgagcggcc gcccgggcag gtctgggcca ggggcaccaa cacgtcctct ctcaccagga 50 

agcccacggg ctcctgtttg acctggagct ccatttccac caggggcacc aggttcaccc 120 

ttcacaccag gagcaccggg ctgtccctrc aatcca::cca gaccactgtg nccccUaatg 180 

cctttgaagc caggaaqtcc acgagttcca gggaaaccac gagcaccctg tggtccaaca 240 

actcctctct caccaggtcg tccgggttrt ccagggngac catctwCacc agccrtccca 300 

ggagggccag acctcggccg cgaccacgct 330 



<210> 21b 

<211> 97 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1} ... (97) 
<223> n = A,T,C or G 

<400> 275 

ancgtggtcg cggccgaggt cctcaccaga ggtgncacct acaacatcat agtggaggca 60 
ctgaaagacc ancagaggca taaggttcgg gaagagg 97 

<210> 276 
<211> 610 
<212> DNA 
<213> Homo sapien 



<220> 
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<221> miGc_feacure 
<222> (1) . . . ( r)ia) 
<223> n = A,T,C or G 



<4 00^ 27 6 

tcgaycqgcL- ucccyygcdy yLCJcatuUtc tcccrgacgq tcccactrct ctccaacctt 60 

qtagctcaca ccattgtcat ggcaccatct agatgaa^ca ca tctigaaat: gaccacrtcc 120 

aaaqcctaag cactggcaca acagttraaa qcccgattca gacatccgtt cccacttjauc IfiO 

tccaacggca taatgggaaa ctigtgtaggg gtcaaagcac gagtcatccg taggttggtt 240 

caagcctrcg ttgacagaqt tgtccacggt aacaacc-ct tcccgaacct tatgcctictg 300 

ctggcctttc agtgcctcca ctatgacgtt gtaggtggcn cctctggcqa ggacctcncn 360 

ccngaacaac gcttaagccc gnattctgca gaataaticcc accacac::tg gnggccgcri: 420 

cgancangca tcntaaaagg ggccccaatt tcccccttat aagngaancc gnatttncca 480 

atttcactgg ncccgccgnt tutacaaacg ncggtgaact ggggaaaaac cctggcggtt 540 

acccaacttt aatcqccntr ggcagcacaa tccccccttr. tcgnccancn tgggcgcaaa 600 

caaccgaaaa 610 



<210> 277 

<211> 3B 

<212> DNA 

<213> Homo .^apieii 

<220> 

<221> mi.'3c_f eature 
<222> (1) ... {38) 
<223> n = A,T,C or G 

<400> 277 

ancgnggtcg cggccgangt ntitttctcit ntttttt:: 38 

<210> 278 
<211> 44 3 
<212> DNA 
<213> Homo sapien 

<220> 

<221> nii3C_tcatLire 
<222> (11 ... (443) 
<223> n = A,T,C or G 



<400> 278 

agcgtggtcg cggccgaqgt ctgaqgttac atiqcgtggtg gnggacgtga gccacgaaga 60 

ccctgaggtc aagttcaact ggtacgtgga cggcgtggag ucgcataatg ccaagacaaa 120 

gccgcgggag gagcagtaca acagcacgta ccgggnggtc agcgtcctca ccgtcctgca 180 

ccagaattcg ttgaatggca aggaglacaa yngcaaggtt tocaac.aaag ccntcccagc 240 

ccccntcgaa aaaaccattt ccaaagccaa agggcaqccc cgagaaccac aggtgnacac 300 

cctgccccca tcccgggagg aaaagancaa naaccnggtt cagccttaac ttgct^gcTrc 360 

naangctttt tatcccaacg nacutccccc ntggaantgg gaaaaaccaa tgggccaanc 420 

cgaaaaacaa ttacaanaac ncc 443 



<210> 279 
<211> 348 
<212> DNA 
<213> Homo safjien 
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<220> 

<221> misc_f eature 
<222;' (1) ... (348) 
<223> n = A, T, C or G 



<400> 279 

tcgagcggcc gcccgggcag gtgtcggagt ccagcacggg aggcgcggtc ttgtagccgt 60 

tctccggctg cccattgctc tcccactcca cggcgatgrc gctggyatag aagcctttga 120 

ccaggcaggt caggctgacc tggttcttgg tcatctcctc ccgggatggg ggcagggtga 180 

acacctgggg ttctcgggyc ttgccctrcg gttttgaana cggttttctc gatgggggct 240 

ggaagggctt tgttgnaaac cttgcacttg actccttgcc attcacccag ncccggngca 300 

ggacggngag gacnctnacc acacgqaacc gggctggtgg actgctcc 3^3 



<210> 280 

<21I> 149 

<212> DNA 

<213> Homo aapien 

<220> 

<221> misc_t:eat;ure 
<222> (1 ; ... (149) 
<223> n = A,T,C or G 



<400> 280 

agccuggrcg cggacgangt cctgtcagag tggnactggt agaagttcca ngaaccctga 60 

actgcaaggg ttcttcatca gtgccaacag yatgacatga aatgacgcac tcagaagngn 120 

ccrggaatgg ggcccatgan acggttgcc 149 



<210> 281 
<211> 404 
<212> DNA 
<213> Hcmo sapien 

<220> 

<221> misc^feature 
<222> (1) . . . M04) 
<223> n = A,T,C or G 



<400> 281 

tcgagcggcc gcccgggcag gtccaccaca cccaatccct tgctggratc atggcagccg 60 

ccacgtgcca ggattaccgg ctacatcatc aagcatgaga agcctgggtc tcczcccaq^ 120 

gaagtggtcc ctcggccccg ccctggtgtc acagaggcta ctattactgg cctggaaccg 180 

ggaaccgaat atacaattta ugtcautgcc ctgaagaata atcagaagag cgagcccctg 240 

attggaagga aaaagacaga cgagcttccc caactggtaa cccttccaco ccccaatctt 300 

catggaccag agatcttgga tgttccttcc acagttcaaa agaccccttt cggcaccccc 360 

cctgggtatg aacctgggaa aanggnantt aanctttcct ggca 404 



<210> 232 
<211> 507 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> ( 1 ) . . . (507) 
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<223> n = A, 



or G 



<400> 282 



agcgtggtcg cggccgagqt 
acttacggag aascaggagg 
tctacagcta ccatcaycgy 
gtcacrggcc gtggagacag 
gaaattgaca aaccatccca 
aaguggctgc cttcaaggtn 
::ggaccagga accacaaaaa 
gaangcttgc agcccacagt 
gaaaaangtc aagccttntg 



ctgqgacgct cctqctgtca cagLqagaca ttacaqgacc 

aaatagccc: gtccagqaci: tcactgtgcc tgggagca^q 

ccztaaacct qgagttgatic ataccatcac tgtgtatgct 

ccccgcaagc agcaagccaa tttccattaa ttaccgaaca 

gatgcaagtg accgatgttc aggacaacag cattagtgcc 

ccctggtact gggttacaga ntaaccacca ctcccaaaaa 

cttaaactgc agggtccaga ccaaaacaga aatgaccarr. 

gggagtatgn qggtagtgnc tatgcttcag aatccaaqcg 
ggt tcaa 



60 
120 
180 
240 
300 
360 
420 
480 
507 



<210> 2B3 
<211> 325 
<212> DNA 
<213> Homo napien 

<220> 

<221> misc^feature 

<222> (1) . . . {32'3) 

<223> n = A, T, C cr G 

<40G> 283 

tcgagcggcc gcccgggcag gtccttgcag ctctgcagtg r.cttcttcac catcaggrgc 60 

agggaatagc tcatggattc caccctcagg gcr,cgagtag gtcaccctgt acctgqaaac 120 

ttgcccctgt gggctttccc aagcaatctc gatggaatcg acatccacat cagtgaatgc 180 

cagtccttta gggcgatcaa tgutggttac tgcagnctga accagaggcL qactctcr.cr 240 

gcttggattc ugagcataga cactaaccac atactccac- gtgggctgca anccttcaat 300 

aanncatttc tgtttgatct ggacc 325 

<210> 284 

<211> 331 

<212> DNA 

<213> HoT:0 sapien 

<220> 

<221> :nacc_f eature 
<222> {!)..- (331) 
<223> n = A,T,C or G 

<400> 284 

tcgagcggcc gcccgggcag gtctggtggg gtcctggcac acgcacatgg gggny t: cg:it 60 

ctnatccagc tgcccaqccc ccattggcga gtttgagaaq gtgtgcagca atgacaacaa 120 

iiaccttcgac tcttcctgcc acr.r.ctttgc cacaaagtgc accctgcagg gcaccaagaa 180 

gggccacaag ctccacctgg accacatcgg gccttgcaaa tacatccccc cttgcctgca 240 

ctctgagctg accgaattcc cccttgcgca tgcgggactg gc::caagaac cgtcctggca 300 

cccttgtatg anagggatga agacacnacc c 331 

<210> 285 
<211> 509 
<212> DNA 
<213> Homo sapien 



<220> 
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<221> niisc_f eatiire 
<222> (!}.., (509) 
<223> n = A,T,C or G 



<400> 285 

agcgtggtcg cggccgaggt ntgtcctaca gtcctcagga ctctactccc tcagcagcgc 60 

ggtgaccgtg ccctccagca acctcggcac ccagacctac acctgcaacg tagatcacaa 120 

gcccagcaac accaaggcqg acaagagagt tgagcccaaa iictr.gtgaca aaactcacac 180 

atgcccaccg tgcccagcac ctgaactcct ggggggaccq tcagticttcc tcttcccccc 240 

catccccctt ccaaacccgc ccgggcggcc gctcgaaagc cgaattccag cacactggcg 300 

gccggtacta gtgganccna acttggnanc caacctggng gaantaatgg qcataancng 360 

cttctggggg gaaatccgta tccngtctac aatrcccnca caacatacga gccggaacca 420 

taaaagngta aaagcctggg ggnggcctar. tgaagtgaay ctaaac;:cac attaattngc 480 

gttqccgctc actggcccgc rtttccagc 509 



<210> 286 
<211> 336 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_fearure 
<222> (1) . . . (336) 
<223> n = A,T,C or G 



<400> 286 

tcgagcggcc gcccgggcag cttcgqaagg gggatgcggg ggaagaggaa gactgacggt ■ 60 

ccccccagga gtccaggngc rgggcacqqt gggcatgcgt gagttttgtc acaagatttc 120 

ggctcaactc tcttgtccac cctggtgttg ctgggcttgt gacctacgtt qcaggtgLac 180 

qtctgggngc cgaagttgct cgagggcacq gtcaccacgc tgctgaggga gtagagtccr. 240 

gaggactgta ngacagacct cggccgngac cacgctaagc cgaattctgc agatatczcai: 300 

cacactggcg gccgctccga ccacqcattt tagagg 336 



<210> 287 

<211> 30 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . {30i 
<223> n = A, T, C or G 

<400> 287 

agcgtggncg cggacganga caacr-acccc 30 

<210> 288 
<211> 316 
<212> DNA 
<213> Homo ijapien 

<220> 

<221> misc_f:eature 
<222> (1) - . . [316} 
<223> n = A,T,C or C 
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<400> 288 

tcgagcggcc gcccgggcag gnccacatcg gcagggtcgg agccctggcc gccatacccg 60 

aactggaatc catcggtcat gctctrgccg aaccagacar qcctctugtc cttggggtrc 120 

tugccgacgn accaytCcct ctigggccaca ctqggctgag tgcggtacac qcaggtictca 180 

ccagtctcca tgttgcagaa gacLttgatg gcatccaggt tgcagccttg gttggggtca 240 

atccagtact ctccactctt ccagtcagag tggcacatct tgaggtcacg gcaggtgcgg 300 

gcggggttct tgacct 316 



<210> 289 

<211> 308 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . , (3061 
<223> n = A,T,C or G 



<400> 289 

agcgtggtcg cggccgaggC ccagccLgga qar.rjanggtig aaqgcggtcc ccccggacct 60 

ccaggnataq ctggacctcg tggtagccct qgtgagagag g-gaaactgg ccctccagga 120 

cctgctggtt t.ccctggtgc tcctggacag aatggtqaac cuggnggtaa aggagaaaga 180 

ggggctccgg ntganaaagg ccaaggaggc cctcctgnat tggcaggggc cccangac.t 240 

aqaggtggag ctggcccccr r.ggccccgaa ggaggaaagg gngcrgctgg rcctcctggg 300 

ccacctgg 308 



<210> 29U 
<211> 324 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feat:ur:e 
<222> {])... {324 ) 
<223> n = A, T, C or G 



<400> 290 

tcgagcggcc gcccgggcag gtcrgggcca ggaqqaccaa taggaccagc aggaccccrt 60 

gggccatcrt tccctgggac accatcagca cctggaccgc c'ggrtcacc ctcgtcaccc 120 

tttggaccay gacttccaag acctcctctt tctccaggca ttcccLgcay accaggagca 180 

ccancagcac caggtggccc aggaggacca qcagcaccci: ttcctccttc gggaccaggg 240 

ggaccagctc cacctctaag tcctggggcc cctgccaatc caggagggcc tccttcacct 300 

ttctcacccg gagcccctct ttct 324 



<210> 291 

<211> 278 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (278) 
<223> n - A,T,C or G 
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<«100> 291 

tcgaqcggcc gcccgggcay gUccaccggg acattcgggg grcLggcagg aacggyaqqc GO 

arccagaacg agaaggacac catgcaaagc ccgaacgacc gcctggcctc rtacctggac 120 

agagtgagga gccrggagcc cgacaaccgg aqgctggaga gcaaaaicug ggagracttg 180 

gagaagaagg gaccccaggt cagagactgg agccattacc tcaagatcat cgaqqacctg 240 

agggctcana tcttcgcaaa tactgcngac aatgcccg 270 



<210> 292 

<211> 299 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eattire 

<222> (1) , . . (299) 

<223> n A, T, C or G 

<400> 292 

acccqnqqtc gcggccgang accancuctg gctcataccc gactctaaag ncnrcaccaq 60 

nanttacggn cattgccaai: ccgcaqaacg a-g:::gggcai tgcccgcant atttccgaag 120 

acctgagccc iicaggncctc gatqatcctq aaqcaanggc tccagtctct gacccgggg^: ISO 

cccttcttct ccaagtgctc ccggat::ttg ctctccaqcc tccggttcTic ggtctccaag 240 

ncttcrcact ctgtccagga aaagaggcca ggcggncgat cagggcttct y;jai:gyact 299 

<210> 293 
<211> 101 
<212> DNA 
<213> Homo sapien 

<400> 293 

agcgtggtcg cggccgaggt tgtacaagct tttttttttt tttttttttt tttttttttt GO 
-CCttCtttt tttttttttt tttttttttt zttttttttt t 101 

<2i0> 294 
<211> 285 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . [2B!^) 

<223> n = A, T,C or G 



<400> 294 

tcgagcggcc gcc:cgggcag gtctgccaac accaagattg gcccccgccg catccacaca 60 

gttngtgtgc ggggaggtaa caagaaatac cgtgccctga ggntggacgn ggggaatttc 120 

tcctggggct cagagtcttg cactcgtaaa acaaggatca tcgatgttgt ctacaatgca 180 

tctaataacg agctggttcg raccaagacc ctgqtgaaga attgcatcgt gctcatngac 240 

agcacaccgt accqacagtg ggcaccgaag tcccactatg cnccc 285 



<210> 295 

<211> 216 

<212> DNA 

<213> Kcmo sapien 
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<400> 295 

tcgagcggcc gcccgggcag ctccaccaca cccaazzccz tgccggtatc atggcagccg 60 

ccacgtgcca ggattaccgg ctacatcatc aagtatgaga agcctgggtc ccctcccaga 120 

gaagtggtcc ctcggccccg ccctggtgtc acagaggcta ctattactgg cctggaaccg 180 

yyadccqaat aracaotrta tgtcattgcc ctcaag 216 



<210> 296 
<211> 414 
<212> DNA 
<213> HoTiO sapien 



<220> 

<221> misc_f ealure 
<222> (!}... (414) 
<223> r. A, T,C or G 



<40C^ 
agcgtgntcn 
iHinlcttcrc 
gnccagtaat 
gagacccayg 
catgatacca 
gaattrcntgc 
gggccccaat 



296 
cggccgagga 
atizattcntc 
agcagccC ct 
cc tct cat ac 
ccaangaat t 
aagaataCcc 
ttcccccczci 



tggggaagct 
aqggcaanga 
gtgacaccag 
ttgatgatga 
gggcgtggtg 
atcacacttg 
ttaggngaag 



cgnct gtctt 
cataaat tgc 
ggcgcggccg 
agccggtaat 
gacccqcccg 
ggcgggccgn 
ccncatttaa 



<210> 297 
<211> 376 
<212> DNA 
<213> Kcmo sapien 



Cttccttcca 
acartcggnt 
agggaccact 
cc-ggcacg t 
ggccggccgc 
tcgaaccat g 
caaattccac 



atcaggggct 
cccggrtcca 
tctctgygag 
gggcgqccgc 
t cgaaaancc 
cat cnt aaaa 
t tag 



60 
120 
180 
24 0 
300 
360 
414 



<220> 

<221> mi.sc_f ea ture 
<222> (i; . . . (376) 
<223> n «= A, T, C or G 



<400> 297 

tcgagcggcc qcccgygcag gtctcgcggt cgcactggtg nrgctggtcc cgttggtccc 60 

cccygccctc ctggacctcc tcgtccccct ggtcctccca gcgctgyttt cgacttcagc 120 

ttcctgcccc agccacctca agagaaggct cacgatggtg gccgctacta ccgggctgat 180 

gatgccaatg tggttcgtga ccgtgacctc gaggtggaca ccaccctcaa gagccttgag 240 

ccagcagaat cgaaaacatt cggaacccaa gaagggcaag cccgcaaaga aaccccgccc 300 

gcacctggcc gngaacctcc aagaangtgc ccacntcttg actgggaaaa aaagggaaaa 360 

ntacttggaa ttggac '^'^^ 



<210> 299 

<211> 337 

<212> DNA 

<213> Homo sapien 



<220> 

<221> tnihjc _f eature 
<222> (1) .V. (357) 
<223> n = A,T,C or G 



<400> 298 
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agcgtgqtcg cggccgaggc ccacatcggc aqgqccggnc ccctiggccgc catacncgna 60 

ctggaatcca tcggtcatgc tctcgccgaa ccagacaugc ctctrgtcct tqgggutct; t: 120 

gctgatgtac cagttcrtct gggccacacc qggctgagcg qggtacacgc aggtctcacc 130 

agtctccatg ttgcagaaga ctttgatggc atccaggttiq cagccttggt rggggtcaar 240 

ccagtactcr ccactcLtcc aqtcaqaaqi qgcacotctt gayytcacgg cagggtgcgg 300 

gcggggttct tgcgqgctgc ccttctgqgc tcccggaatc ttctnngaac ctgctgg 357 



<210> 299 
<211> 307 
<212> DNA 
<213> Homo sapien 

<220> 

<221> rnisc_f eature 
<222> (1) . . . (307} 
<223> n = A,T,C cr G 



<400> 299 

aqcqtgctcn cgg^cgaggt ccactaqagq tctgcgcgcc attgcccagg cagagtctrcr 60 

gcgttacaaa ctcccacgag ggcttgctgt gcggagggc-c tgccatggcg cgctgccg'ct 120 

cjaccatggaq acrggggcca aaggcrgcga ggttgtggtg tctgggaaac tccgaggaca 180 

qaqggctaaa nccatgaagt tLgtgqacgq cctgatqacc cacagcggag accci^gttaa 240 

ctactacgtt gacacttgct tgtgcgccac gtgttgctca nacangqgCy uyutycgcat: 300 

caaggng 307 



<210> 300 
<211> 351 
<212> DKA 
<213> Honio 5apien 



<400> 300 

tcgaqcggcc gcccgggcag gtctgccaag yagaccctgt tar.gctgtgg ggnctggctg 60 

gggcatggca ggcggctctg gcttcccacc cttctgttct gagatggggg uggrgggcag 120 

tatctcatci tcgggttcca caatgctcoc qtgg-ccauqc aggggcttct cagggccaac IBO 

cttaccagtt gggtcccagg gcagcatgat crtcaccttg atgcccagca caccctgtct 240 

gaqcaacacg tggcgcacag caagcctcaa cgcaagtaag rtaacagggt ctccgctgcg 300 

gatcatcagg ccarccacaa act ',ca i:gqa iclaaccctc tgtcctcgga g 351 



<210> 301 

<211> 3 30 

<2i2> DNA 

<213> Homo sapien 



<400> 301 

tcgaqcggcc gcccgggcag gtgtttcaga ggtcccaagg tccac::gtgg aggtcccagg 60 

agtgctggrg gtgggcacag aggtccgatg ggtgaaacca ttgacataga gactgttcct 120 

ytccaqggcg caggggccca gctctttgat gccattggcc agttqgctca gctcccagta 180 

cagccgctct ctgttgagrc cagqgctttt qgqgtcaaga tgatcgatgc agatggcatc 240 

cactccagtg gctgctccat ccttctcgga cccgagaqag gtcagtc::gc agccagagta 300 

cagagggcca acactggtgt tctttgaata 330 



<210> 302 

<211> 317 

<212> DNA 

<213> Homo sapien 
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<220> 



<221> misc_f eatvire 
<222> (1) ... (317) 
<223> n = A,T,C or 



<400> 302 



agcgtggtcg cggccgaggt 
agctgggccc ctacaccctg 
gctctgtgnc caccaccagc 
ctccatcctc cctctcc^iqc 
ccctcaactt caccaLcacc 
ggaagtccaa caccaca 



ctgractggg agctaagcaa actgaccaat gacattgaag 

cacaggaaca gtctctatgt caatggtctc acccaUcaga 

actcctggga cctccacagt ggatttcaga acctcaggga 

cccacaatCa tggctgctgg ccctctcctg gtaccattca 

aacctgcagt atggggagga catgggtcac cctgnctcca 



60 
120 
180 
240 
300 
317 



<210> 303 
<211> 283 
<212> DMA 
<213> Ho.TO sapien 

<220> 

<221> mir;c_f ear.ure 
<222> (1) . . . (233) 
<223> n - A, T,C or G 

<^00> 303 

tcgagcggcc ycccggacag gLijuyggcgg atagcaccgg gcatattttg gaatggauga 60 

ggtctggcac cctgagcagt ccagccagga crtggtctta gttgagcaat ttggctagga 120 

ggatagtatg cagcacggnt ctgagnctgt ggqatagctg ccatgaagta acctgaagga 180 

ggtgctggct ggtangggtt cac;:acaggg t^gggaacag ctcgtacact tgccattctc 240 

tgcatatacT; ggttagtgag gtgagcctgg ccctct-ctt ttg 283 

<210> 304 

<211> 72 

<212> D^h 

<213> Homo sapien 

<220> 

<221> mi5c_f eaturc 
<222> (1) ... (72) 
<223> n = A,T,C or G 

<400> 304 

agcgtggtcg cggccgaggt gagccacagg tgaccggggc tgaagctggg gctgctggnc 60 
ctgctggtcc tg 72 

<210> 305 

<211> 245 

<212> DNA 

<213> Homo sap.ien 

<220> 

<221> misc_f eature 
<222> (1) ... (245) 
<223> n = A,T,C or G 
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^.A00> 305 

cagcr.gctcc nacgqgqcct gngggaccaa caacaccgtt ttcaccctita ggccctttgg 60 

cccctctttc tcctttagca ccaggttgac cagcagcncc ancaggacca gcaaatccat 120 

tggggccagc aggaccgacc tcaccacgtt caccayggct tccccgagga ccagcaggac 130 

cagcaggacc agcagcccca gcttcccccc ggtcacctgt ggctcacctc ggccgcgacc 2-iO 

acgct 245 



<210> 306 

<211> 246 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) ... (246) 

<223> n = A, T, C or G 



<400> 306 

tcgagcggrc gcccgggcac gtccaccggg atagccgggg gtctqqcagy aacgggaggc 60 

atccaqaacg acaaqgaqac ca'cgcaaagc ctgaacgacc gccrggcctc tracccggac 120 

ngagtgagga gcctggagac cganaaccug agcctggana gcaaaacccg ggagcacrrg 160 

gagaagaagg gaccccaggt caagagactg gagccattac r.tcaagatca tcgagggacc 240 

cgqaqq 246 



<2iO> 307 
<211> 333 
<2i2> DNA 
<213> Homo sapien 

<220> 

<221> miac^f eature 
<222> (1) . . . (333) 
<223> n = A,T,C or G 



<400> 307 

agcgnggr.cg cggccgaggt ccagctctgc ctcacacttg actctaaagt: catcagcagc 60 

aagacgggca ttgrcaatc". gcagaacgat gcgggcantc tccgcagtat ctqcgaagac 120 

ctqagccctc aggucctcga tgatcttgaa gtaatgyctic cagtctct.ga cr:tgggqrcc 130 

cttcttctcc aaqugccccc ggat^ttgct ctccagcctc cggttctcgg tctccaggct 240 

cctcactctg tccaggtaag aaggcccagg cggtcgttca ggctttgcat: ggtctccctc 300 

tcgUcctgga tgcctcccat tcctgccaga ccc 333 



<210> 308 

<211> 310 

<212> DNA 

<213> Homo sapien 



<400> 308 

ccqagcggcc gcccgggcag gtcaggaagc acattggtct tagagccact gcctcctgga 60 

ttccacctgl' qctgcggaca tcLccaggga gtgcagaagg gaagcaggtc aaactgctca 120 

gatcagtcag actggctgtt ctcagrtctc acc;tgagcaa ggtcagtctg cagccagagt 180 

acagagggcc aacactggtg ttcttgaaca agggcttgag cagaccctgc agaaccctct 240 

cccgtggtgt tgaacttcct ggaaaccagg gtgttgcatg tttttcctca taatgcaagg 300 

ttggtgatgg 310 
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<210> 309 

<211> 429 

<212> DNA 

<213> Homo sapien 



<400> 309 

agcgtggtcg cggccgaggt ccacatcggc agggtcggag ccctgcccgc catactcgaa 60 

ctggaaccca tcggtcatgc tctcqccyaa ccagar.atgc ctcctcrcct tggggttctt 120 

gctgatgtac cagttcttct gggccacact gggctgagtg gggtacaccg caggtctcac 180 

cagtctccat gttgcagaag actttgatgg catccaqgtt: gcagccrtgg ttggygtcaa 240 

tccagtactc tccactcttc cagccagaag cgggcacatc ttgagctcac cggcaggtgc 300 

cgggccgggg grtcttgcgg cttgcnctct qggctccgga tgttctcgat ctgctrggct 360 

caggctcttg agggtgggtg tccacctcga ggtcacggtc accgaaacct gcccgggcgg 420 

cccgctcga 429 



<210> 310 

<211> 430 

<212> DNA 

<213> Homo 3apien 

<220> 

<221> misc_fsature 
<222> U) . - . (43G1 
<223> n = A, T, C or G 



<400> 310 

tcgaqcgqrc gcccgggcag gtttcgtgac c:gr.gacctcg aggtggacac caccctcaag ■ 60 

agcctgagcc agcagatcga gaacatccgg agcrcagagg gcagccgcaa gaaccccgcc 120 

cgcacctgcc qtqacctcaa gatgtgccac cctuactgca agagtgqaga gtactggact 180 

gaccccaacc aaggctqcaa cctggatgcc accaaagtct tctgcaacat ggagactggt 240 

gagacctgcg tgtaccccac tcagcccagt g^gggcccag aagaaactgg tacatcagca 300 

aggaacccca aggacaagag gcactutct:: ggttcggcca gnagcatgac ccgatggatt 360 

ccagtttcga gtattggcgq ccagggcttc ccgaccctrg ccgatgtgga cctcggccgc 420 

qaccaccqct 430 



<210> 311 

<211> 2 996 

<212> DNA 

<213> Homo sapien 



<4 00> 311 

cagccaccgg agtggatgcc atctqcaccc accgccctga ccccacaggc cctqgqctgg 60 

acagagagca gctgtatttg gagctgagcc agctgaccL^a cagcatcact gagctgggcc 120 

cctacaccct ggacagggac agtctccatg tcaatggttt cacacagcgg agctcrgtgc 180 

ccaccactaq cattcctggg acccccacaq tqgacctggg aacatctggg actccagctc 240 

ctaaacctgg tccctcggct gccagccctc tcctggtgct attcactctc aacttcacca 300 

tcaccaacct gcggtatgag gagaacatgc agcaccctgg ctccaggaag ttcaacacca 360 

cggaqagggt ccttcagggc ctggtccctg tccaagagza ccagtgttgg ccctctgtac 420 

tctggctgca gactgacttt qctcaggcct gaaaaggatg ggacagccac tggagtggat 480 

gccatctgca cccaccaccc tqaucccaaa agccctacgc tggacagaga gcagctgtat 540 

tgggagctga gccagctgac ccacaatatc actqagcugg gcccncatqc cctggacaac 600 

gacagcctct ttgtcaatgg tttcactcat cggagctctq tgtccaccac cagcactcct 660 

gggaccccca cagtgtatct gggagcatct aagactccag cctcgatatt tggcccttca 720 

gctgccagcc atctcctgat actattcacc ctcaacttca ccatcactaa cctgcqgtat 780 

gaggagaaca tgtggcctgg ctccaggaag rtcancacna cagagagggt ccttcagggc 840 
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ctgcnaaggc ccttgttcaa caacaccagt gttggccctc tgcactccyg cngcaggctc 900 

acctcgctca gaccagagaa agatgcggaa gccaccggag tggatgccat ctgcacccac 960 

cgccctgacc ccacaggccc tgggctggac agagagcagc tgtatttgga gctgagccag L020 

ctgacccaca gcatcactga gctgggcccc tacacactgg acagggacag tctctatgtc L08Q 

aanggtttca cccatccgag ctctgtaccc accaccagca ccggggtgqt cagcgaggag 1140 

ccatr.cacac tgaacttcac car.caacaac ctqcgctaca tggcggacat cggccaaccc 1200 

ggctccctca actitcaacat cacagacaac gtcatgaagc acctgctcag tcctttgttc 1260 

cagaggagca qcctggctgc acggtacaca ggctgcaggg tcaccgcact aaggtcrgrg 1320 

aagaacggtg ctgagacacg ggtggacctc ctctgcacct acctgcagcc cctcagcggc 1380 

ccaggtctgc ctatcaagca ggtgttccat gagctgagcc agcagaccca tggcatcacc 1440 

cggccgggcc cctactctct ggacaaagac agcctctacc ttaacggtta caatgaacct 1500 

ggtccagatg agcctccrac aactcccaaq ccagccacca cattcctgcn tcctctgtca 1560 

gaagccacaa cagccatggg gtaccocctg aagaccctca cactcaactt caccatctcc 1620 

aatctccagt attcaccaga tatgggcaag ggctcagcta cattcaactc caccgagggg 1680 

gtccttcagc: acctgctcag acccttgctc cagaagagca gcatgggccc cttccacttq 1740 

ggttgccaac tgatctccct caggcctgag aaggatgggg cagccactgg tgtggacacc 1800 

acctgcacct accaccctga ccctgtgggc cccgggctgg acacacagca ccttractgc 1860 

gagccqaqtc agctgaccca tggtgtcacc caactggcct tctatgtcct ggacagggat 1920 

agcc::cl'tca tcaarggcta tgcaccccag aatttaccaa tccggggcga gtaccagata 1980 

aatt~c::aca trgtcaactg caaccccagt aa~ccagacc ccacatcctc agagcacatc 2040 

at:c:cLgL:Lca gggacaLCca ggacaaggtc accar,ar.t:ct acaaagccag tcaaccacat 2100 

gacacattcc gcttctgcct ggtcaccaac ttgacgatgg actccgtgtt ggtcactgtc 2160 

aagccattgt tctcctccaa t.ttggacccc agcctgqtqg agcaagtctt tctagataag 2220 

accctgaatg cctcatucca ttggctgggc tccacctacc agttggtgqa catccatgtg 2280 

acagaaatgg agtcatcagt ttatcaacca acaagcagct ccagcaccca gcacttcrac 2340 

ctgaatttca ccatcaccaa cctiaccaLat; tcccaggaca aagcccagcc aggcaccacc 2400 

aattaccaga ggaacaaaag gaatattgag gatqcgctca accaactctt ccgaaacagc 2460 

aqcarcaaga gttatttttc tgacrgtcaa gtttcaacat tcaggtctgt ccccaacagg 2520 

caccacaccg gggtggactc cctgcctaac ttctcgccac tggctcggag agtagacaga 2580 

gttgccatct atgaggaatt tctgcggatg acccggaatg gtacccagct gcagaacttc 2640 

accctggaca ggagcagtgt ccttgtggat gggtatttcc ccaacacaaa tgagccctca 2700 

actgggaatt ctgacctitcc cttctgggct gtcatcctca tcggcrtggc aggactcctg 2760 

ggacccatca catgcctgat ctgcggtgtc c'tggtgacca cccgcccgcg gaagaaggaa 2820 

ggagaataca acgtccagc:a acagrgccca ggctactacc agtcacaccl agacccggag 2880 

gatcLgcaat gactiggaact: Cgccggtgcc tggggtgcct ttcccccagc cagggtccaa 2940 

dgaayc;t:':gg ctggggcaga aataaaccaL aUtggtcgga cacaaaaaaa aaaaaa 2996 

<210> 312 
<211> 914 
<212> PRT 
<213> Homo sapien 

<4 0 0> 312 

Met Ser Met Val Ser His Ser Gly Ala Leu Cys Pro Pro Leu Ala Phe 

15 10 15 

Leu Gly Pro Pro Gin Trp Thr Trp Glu His Leu Gly Leu Gin Phe Leu 

20 25 30 

Asn Leu Val Pro Arg Leu Pro Ala Leu Ser Trp Cys Tyr Ser Leu Ser 

35 4 0 4 5 

Thr Ser Pro Ser Pro Thr Cys Gly Met Arg Arg Thr Cys Ser Thr Leu 

50 55 60 

Ala Pro Gly Ser Ser Thr Pro Arg Arg Gly Ser Phe Arg Ala Trp Ser 
65 70 75 80 

Leu Phe Lys Ser Thr Ser Vol Gly Pro Leu Tyr Ser Gly Cys Arg Leu 
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Thr Leu Leu Arg Pro Glu Lys Asp Gly Thr Ala Thr Gly Val Asp Ala 

ICO lO^j 110 

lie Cys Thr His His Pro Asp Pro Lys Ser Pro Arg Leu Asp Arg Glu 

115 12U 125 

Gin Leu Tyr Trp Giu Leu Syr 31n Lgu Thr \iiz Asn lie Tiir Glu Lr^u 

130 13S MO 

Gly Pro Tyr Ala Leu Asp Asn Asp Ser Leu Phe Val Asn Gly Phe Thr 
I4b 150 155 160 

His Arg Ser Ser Val Ser Thr Thr Ser Thr Pro Gly Thr Pro Thr Val 

165 170 175 

Tyr Leu Gly Ala Ser Lys Thr Pro Ala Ser He Phe Gly Pro Ser Ala 

180 :85 190 

Ala Ser His Leu Leu Tie Leu Phe Thr Leu Asn Phe Thr 11c Thr Asn 

195 200 2C5 

Leu Arg Tyr Glu Glu h^n Ket Trp Pro Gly Ser Arg Lys Phe Asn Thr 

210 215 220 

Thr Giu Arg Val Leu Gin Gly Leu Leu Arg Pre Leu Phe Lya Asn Thr 
225 230 235 ^ 240 

Ser Val Gly Pro Leu Tyr Ser Gly Cys Arg Leu Thr Leu Leu Arg Pro 

246 250 255 

Glu Lys Asp Gly Glu Ala Thr Gly Val Asp Ala I *. o Cys Thr Hia Arg 

260 265 270 

Pro Asp Pro Thr Gly Pro Giy Leu Asp Arg Glu Gin Leu Tyr Leu Glu 

275 280 285 

Leu Ser Gin Leu Thr His Ser lie Thr Glu Leu Gly Pro Tyr Thr Leu 

290 295 300 

Asp Arg Asp Ser Leu Tyr Val Asn Gly Phe Tnr His Arg Ser Ser Val 
305 310 315 320 

Pro Thr Thr Ser Thr Gly Val Val Ser Giu Glu Pro Phe Thr Leu Asn 

325 330 335 

Phe Thr lie Asn Asn Leu Arg Tyr Met Ala Asp Mer Giy Gin Pro Gly 

340 345 350 

Ser Leu Lys Phe Asn lie Thr Asp Asn Val Met Lys His Leu Leu Ser 

355 360 365 

Pro Leu Phe Gin Arg Ser '6er Leu Giy Ala Arg Tyr Thr Gly Cys Arg 

370 375 '380 

Val lie Aia Leu Arg Ser Val Lys Asn Gly Ala Glu Thr Arg Val Asp 
385 390 335 400 

Leu Leu Cys Thr Tyr Leu Gin Pro Leu Ser Giy Pro Giy Leu Pro lie 

405 410 415 

Lys Gin Val Pho His Giu Leu Ser Gin Gin Thr His Gly He Thr Arg 

420 425 430 

Leu Gly Pro Tyr Ser Leu Asp Lys Asp Ser Leu Tyr Leu Asn Gly Tyr 

435 440 445 

Asn Glu Pro Giy Pro Asp Glu Pro Pro Thr Thi Pro Lys Pro Ala Thr 

450 455 460 

Thr Phe Leu Pro Pro Leu Ser Glu Ala Tlir Thr Ala Met Gly Tyr His 
465 470 475 ^ 430 

Leu Lys Thr Leu Thr Leu Asn Phe Thr He Ser Asn Leu Gin Tyr Ser 

485 . 490 495 

Pro Asp Met Gly Lys Gly Ser Ala Thr Phe Asn Ser Thr Glu Gly Val 

500 505 510 

Leu Gin His Leu Leu Arg Pro Leu Phe Gin Lys Ser Ser Met Gly Pro 

515 520 525 

Phe Tyr Leu Giy Cys Gin Leu He Ser Leu Arg Pro Glu Lys Asp Gly 
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530 53r^ 5'10 

Ala Ala Thr Gly Vai Asp Thr Thr Cys T::r Tyr His Pro Asp Pro Val 
5^5 550 555 560 

Gly Pro Gly Lou Asp lie Gin Gin Leu Tyr Trp Glu Leu Ser Gin Leu 

565 570 575 

Thr His Gly Val Thr Gin Leu Gly Phe Tyr Val Leu Asp Arg Asp Ser 

5ft0 585 590 

Leu Phe He Asn Gly Tyr Ma Pro Gin Asn Leu Ser He Arg Gly Glu 

595 600 605 

Tyr Gin He Asn Phe Hir, Tie Val Asn Trp Asn Leu Ser Asn Pro Asp 

610 615 620 

Pro Thr Ser Ser Glu Tyr lie Thr Leu Leu Arg Asp lift Gin Asp Lys 
625 630 635 640 

Val Thr Thr Leu Tyr Lys Gly Ser Gin Leu His Asp Thr Phe Arg Pi^e 

645 650 655 

Cys Leu Vai Thr Asn Leu Thr Met Asp Ser Val Leu Val Thr Val Lys 

660 GG5 670 

Ala Leu Phe Ser Ser Asn Leu Asp Pro Ser Leu Val Glu Gin Val Phe 

675 680 685 

Leu Asp Lys Thr Leu As:i Ala Ser Phe His Trp Leu Gly Ser T}ir Tyr 

690 695 700 

Gin Leu Val Asp He His Vnl Thr Glu Me- Glu Ser Ser Val Tyr Gin 
705 ' 710 715 720 

Pro Thr Ser Ser Ser Ser Thr Gin His Phe Tyr Leu Asn Phe Thr lie 

725 730 735 

Thr Asn Leu Pro Tyr Ser Gin Asp Lys Ala Gin Pro Gly Thr Thr Asn 

740 745 750 

Tyr Gin Arg asn Lys Arg Asn He Glu Asp Ala Leu Asn Gin Leu Phe 

755 7 60 7 65 

Arg A.sn Ser Ser He Lys Ser Tyr Phe Ser Asp Clys Gin Vai Ser Thr 

770 775 730 

Phe Arg Ser Val Pro Asn Arq His His Thr Gly Val Asp Ger Leu Cys 
785 790 795 800 

Asn Phe Ser Pro Leu Ala Arq Arg VaJ Asp Arg Val Ala He Tyr Glu 

805 810 815 

Glu Phe Leu Arg Met Thr Arg Asn Gly Thr Gin Leu Gin Asn Phe Thr 

820 825 830 

Leu Asp Arg Ser Ser Vai Leu Val Asp Gly Tyr Phe Pro Asn Arg Asn 

£35 840 845 

Glu Pro Leu Thr Gly Asn Ser Asp Leu Pro Phe Trp Ala Val He Leu 

850 855 860 

lie Gly Leu Ala Gly Leu Leu Gly Leu He Thr Cys Leu lie Cys Gly 
865 870 375 880 

Val Leu Vai Thr Thr Arg Arg Arg Lys Lys Glu Gly Glu Tyr Asn Val 

885 690 895 

Gin Gin Gin Cys Pro Gly Tyr Tyr Gin Ser His Leu Asp Leu Glu Asp 
900 905 910 

Leu Gin 



<210> 313 
<211> 656 
<212> DNA 
<213> Homo sapiens 
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<400> 313 

acagccagt c 

ttgtaaagga 

tgcagtttgt 

agcacacayc 

agtgtcaagc 

tgatcctgtc 

aagagcataa 

tggggctcat 

aaatgactgc 

agaggccgtt 

aaaagcactt 



ggagctgcsa 
aagccacaac 
ctacgactcc 
caact cgcac 
ticaacaaacc 
tgcggtccac 
atgcccngtg 
cttgggcctc 
caaccaggtg 
aggcaggcac 
ttccatcttg 



gtgttctggg 
atgtccaagg 
t cggagaaaa 
cacctctctg 
atttcactgg 
atccaacctt 
gatgagcggg 
gtcatcatgg 
cagatccctc 
cccctattcc 
tacacgagat 



cggatcgcgy 
gacccgaggc 
cccacttcaa 
ccttggticac 
cctctagtga 
ttgacattat 
agcaactgga 
taacactcgc 
gggacagatc 
cgctccccca 
acaccaacan 



atatgcactc 
gacttggagg 
agacgcagtc 
ccccgctgyg 
tccgcagaag 
ctcagatttt 
agaaacctcg 
gatttaccac 
ccagtatang 
actgcatcag 
agntacaatc 



aaaatgc::ct 60 

ctgagcaaag 120 

agtigctggga ino 

rjagticclaig 24 0 

acggtcacca 300 

gtcttcagcg 360 

cccctgattt ^20 

gtccaccaca 480 

cacatgggct 540 

gtagaacaac 600 

aaacag 656 



<210> 31A 
<211> 519 
<212> DNA 
<213> Homo sapiens 



<400> '314 

tgngcgrgga 

gucactrtgc 

gtc::aaggat 

cagttatgtt 

aaacttcaat 

cattcattag 

I 'caLgt t Cag 

ctaccaggga 

cataggccac 



ccagtcagct 
aggggttggt 
ggtctcggtg 
taactgggct 
ggttatgcgg 
ctaatggtgt 
gtt ctgtctd 
ctttggacat 
tggccttgga 



tcccggtgtg 
yaagcr.gcr.r: 
gt caggccca 
ctctgacacc 
ggntgttcac 
cctttggtat 
agag ttagct 
gggggccagc 
cc wcggccgc 



actggagcag 
ccatccatg- 
ctagaacaaa 
gggagcaagg 
aqagcaagct 
ttattaaaat 
tatcrccttc 
gt t cggaaac 
gaccacgct 



ggcrtgtcgt 
acagctccca 
ctgagtccaa 
tggcggggtt 
t.tggtatcta 
caccacagca 
ttgtgccaac 
ctcatctagt 



ctrct tcaua 
gtctactga 
cacctcraca 
tagglgt tccj 
gctagtctag 
tagggggact 
agggctattg 
t tttttqaga 



60 

120 

180 

240 

300 

360 

420 

480 

519 



<210> 315 
<211> 441 
<212> DNA 

<213> Homo saDiens 



<400> 315 

cacagagcgr 

aaaagttccc 

cagaggcaac 

ttgtcaaacg 

ctccttcttt 

atgatt taaa 

gctcgctctc 

tacgaaaaaa 



titottgacac 
atgrtgatra 
caggctctat 
tctct gcact 
gtgacaaacc 
aattccaatg 
tccgttttcc 
tgcat tttgt 



caccacrcct 
catgtaaata 
agtgctaggt 
gttttcagcc 
aaaagaataa 
actttcgccc 
tttgtgagct 

g 



qaaaatitggg 
gtcacacata 
aaatgtcat c 
tctccacgtt 
gaggatttag 
ttgggagaaa 
tctgggggag 



ar.tncttatt 
Lacaat gaag 
tct tttgtgc 
gcctctgtcc 
aacaggactg 
I ttccaagga 
ggttagtggc 



aggntccccr 60 
gcagtctctt 120 
tactgacLca IGO 
tgcttcttag 240 
cttttcccc.t 300 
aatctctctc 360 
gactttttga 420 
441 



<210> 316 
<211> 247 
<;^12> DNA 
<213> Homo sapiens 



<400> 316 

tggcgcggct gctggatttc accctcttgc acctgccggt gagcgcctgg ggtctaaagg 60 

ggcgggatac tccattatgg cccctcgccc tgtagggctg gaatagttag aaaaggcaac 120 

ccagtctagc ttggtaagaa gagagacatg cccccaacct cggcgccctt tttcctcacg 180 

atctgctgtc cttacttcag cgactgcagg agcttcaccr. gcaagaaaac agcattgagc 240 

cgctgac 247 
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<210> 3n 
<211> 409 
<212> DNA 

<213> Homo sapiens 



<400> 317 

tgacagggct 

cacgacgtgg 

gaatgctccc 

ggaggagtgg 

ttgcattcta 

ctgtcaggaa 

ccaaagggta 



cctggagttg 
gatgaacagc 
rggaggcnct 
tggagccagg 
acacCgqqtc 
cctggccct q 
ggkaacacac 



I taagt cacc 
agcctcggtt 
gtggcgagqa 
actgggcctt 
attaa tgaca 
ggagggctca 
aacaccaggg 



aaqtagctgc 
tgt agcccag 
caggcacrgg 
cagccatgag 
cct tt ccag t 
ggtgagctca 
gaaaccagcc 



aggggatgga 
ggtgtccatg 
atggticcaga 
ggct agaat a 
ggatgttgca 
caacgagagg 
cccaaacca 



caccgcccca 
gat t t gaccc 
ccctct ggct 
acctgaccr c 
aaaaccaaca 
tcaagccaag 



60 

120 

180 

240 

300 

360 

409 



<210> 31B 
<211> 320 
<212> DNA 

<213> Homo f^apiens 



<220> 

<221> misc_feature 

<222> (1) . . . (320) 

<223> n = A,T,C or G 



tggctccagg gttccr.ggag 60 
aqcatcatct cgtgaaggat 120 
acatcca~gg ggatgccata 180 
ggcgaga"ct tggactcggg 240 
aggcagggct qgaagccatt 300 
320 

<210> 319 
<211> 212 
<212> CNA 

<213> Homo sapiens 
<220> 

<221> niisc_f eature 
<222> ( 1) . . . (212) 
<223> n = A,T,C or G 



<400> 318 
caaggnagat 
cctcacgagg 
gccat tggtc 
gtcactgggc 
gcctgggttg 
gctgqagccc 



cttaagnggg 
tcaggggaac 
aggaagctgt 
ctttgct egg 
ccagaatagt 
tgcagccgca 



g tcntatgt a 
cct tgtagaa 
cctggacgt a 
gaggaggcat 
aaggggagca 



agtgtgctcc 
ctccaccagc 
ggccatctcc 
cacccagaaa 
nagcagggcg 



<400> 319 

tgaagcaara gcgcccccat tttacaggcg gagcaCggaa gcragagagg tgggtgggcg 60 

agggggtcct tccctggctc aggcagaiigg gaagatgagg aagccgcrga agacgctgtc 120 

ggcctcagac ccctggtaaa tgtgaccctt tttggggtct ttrtcaaccc anacctggtc 100 

accctgctgc agacctcggc cgcgaccacg ct 212 



<210> 320 
<211> 769 
<212> DNA 

<213> Homo sapiens 



<400> 320 
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tggaggtgta 
t'jcaactcac 
tggagggcgt 
c::tacaaggs 
tgcccgccac 
cattcatagg 
cccctctgtt 
actrggtaic 
agagtggcac 
ttccagctcc 
gccccttacc 
cagcggtatc 
tgggtgctgc 



gcagtgagag 
cag tgagaga 
ctttctccat 
agacaagcac 
gqgagqtqqa 
cccaattacc 
ctgaaccctc 
ttccagagat 
aaacagcccc 
atatgagaaa 
ttgagctcct 
ccaactggaa 
ggagaaggga 



gaga tyt cag 
lyagactgcc 
cagcgcatac 
actggaaggg 
aaqtaagqga 
ccctctcugy 
tcttcccgga 
gccacatcat 
aggt tgacag 
gccatgtgca 
ctatagtaqg 
ggaaggaaga 
tagctggaag 



gcaagagngt 
cagcacttjaq 
t gagcagggc 
tcattctcct 
t gagtgagtc 
tcctacatgc 
gcctcccatt 
tcaqqttgaa 
ggaagacact 
ctctgagacc 
ttgatgcaat 
gtgaagcaca 
gggtcrggaa 



cacagcagag 
ccTir catctc 
cactcagatc 
tcaqggcatc 
tgcagggcr:c 
at ccttcttc 
atattgcagq 
gacaatgat g 
actgctcatt 
cacctacccc 
gcatttqaac 
ggtatgtatc 
gcact caca 



ccctaaascc 
ccgggccacc 
crtcttggaa 
ggccagccac 
cccccacrga 
tTicctqacca 
atgcrcactt 
acqgL-ttgga 
r ccccaatcc 
actt caccca 
ctctcctgcc 
ttggggggcg 



60 

i:^o 

180 
2'10 
300 
360 
420 

540 
600 
660 
720 
769 



<210> 321 
<211> 690 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> mi5c:_£aaLui-e 
<222> (1) . . . {690) 
<223> n = A, T, C or G 



<400> 321 

Lgqgcty tgc 

cctactcccc 

gtgcctgg -c 

caggggggct 

gt ctcaacat 

aagtcagg^g 

tctgtgacat 

cctgtgacct 

acagaagcca 

aaagtgcagg 

gacagtgact 

cccLtncgcU 



gcggcacctg 
cggaggcaac 
ttcgctctgc 
ctgtgaggtc 
cagcacctgc 
cagcccgcag 
cqgctacqgg 
gaggatcgac 
ggatgaaang 
acatcctcgc 
ttgagaccag 
gggccacagg 



tgctctgcag 
tgggaggtca 
acagccagtg 
cccaggaatc 
cactgccact 
tgtgtgcacg 
qgagcccaqt 
qgagactgct 
tcagaggaat; 
cttcr.atctg 
gaacttctgg 
qgagcaccag 



y^cagacagc 
acgggaaqac 
t ctcaggctg 
cttgtcgcat 
gtccccctgc 
gccgcttccq 
gtgccaccaa 
tcatcgtgtc 
ggcgcggtgc 
ggccccctgq 
atngcgctca 



gatagaagcc 
aatca tcccc 
cttcaaagcc 
gagctgccag 
ccacacqggc 
gqaggaqgag 
ggtgcatttt 
::tcagaggca 
rgqcccagat 
agaccaccaa 
cctacaagac 



tttgtccgtg 60 
tataagaagg 120 
tgggaccatq 180 
aaccatggac 240 
agatactgcc 300 
cgctcgtgcG 360 
cccttccaca 420 
gacacctart 460 
caagagccag 540 
cgaqgtgact 600 
cgcctiaggac 660 
690 



<210> 322 
<211> 104 
<212> DMA 

<21 3> Homo sapiens 



<400> 322 

gtcgcaagcc ggagcaccac catgtagcct ttcccgaagt. accggaccri; ctcctcctcc 60 
acgctcacat cacggacatc atggaccagg accaccacct ggtc 104 



<210> 323 
<211> 118 
<212> DNA 

<213> Homo r.apiens 
<400> 323 

gggccctggg cgcttccaaa tgacccaggo ggtggtctgc qacgaatgcc ctaatgtoaa 60 
actagtqaat gaagaacgaa cact qgaagt: agaaatagag cctggggtga gagacgga 118 
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<2\0> 324 

<211> 354 

<212> ON A 

<213> Homo sapiens 



<400> 324 

tgctctccgg 

agcggtctgt 

taacgyagat 

ggaagtcatt 

agaacatctc 

tgcaaagcca 



gagcttgaag 
aUggacccag 
gatgccgaaa 
tctttaccca 
acagtggacg 
tttgaagcgc 



aagaaactgg 
get tgtcaaa 
acgcaaggcc 
agaatgacct 
ccagggtcta 
ccttcttgaa 



ctacaaaggg 
ctgtactata 
gaagccaaag 
gctqcagaga 
ttcctacgct 
attttaagcc 



gacat.tgccg 
cacatcgtga 
ccaggggat g 
cttgatgctc 
ctagcgcLga 
caaacatgac 



aatgttctcc 60 
cagtcaccat 120 
gagagtttgn 190 
tggtagctga 240 
aacatgcaaa 300 
actg 354 



<210> 325 
<211> 642 
<212> DNA 

<213> Homo sapiens 
<220> 

<27A> mir»r:_feature 
<222> {1} ... (642) 
<223> n = A,T,C or G 



<400> 325 

iicatyct tga 

cccacTigata 

ggcacttcaa 

gagaggtctg 

ccatc- teat 

gagttatctg 

tqgcctcaaa 

acatgtaact 

tgttagtcag 

cccat ccaga 

aatggcctag 



atygyctccc 
ccaagaccaa 
taggucgctg 
aaatrcaggt 
catccacttc 
cgtggtctct 
ccctgcattr 
gctggagatc 
gatccgaagg 
ctttgccaga 
tt cctgagta 



ggtgagagat 
tgaaagagac 
attggtcctt 
t:::tt5gtttg 
tgc t tacagt 
agccatctgg 
ggtttagggg 
ttattctatt 
ctqtcattca 
gtcaagccaa 
cctggaaacc 



tcccccctgg 
acagttaagc 
gcaccagcag 
ccagggacag 
ttgctgctta 
gcagtgtggt 
ct aacaqaqc 
atgaataaga 
gataacccag 
ggattgcttt 
acagagaaag 



tggtgaaaca 
agcaatccat 
tggtagt cgt 
gccctacct t 
caataact t a 
-ctgtctaac 
ccctcagara 
aacgagaagt 
cttttccttt 
tt tgctacag 
ag 



atcgtgtgtg 

ct cat ttcca 
acctattt ca 
atattttttt 
atgatggatt 
caaagggcat 
at cttcacac 
tt ttccaaag 
tggcttttag 
ttttccgcca 



60 

120 

180 

240 

300 

360 

420 

4B0 

540 

600 

542 



<210> 326 

<211> 455 

<212> DNA 

<213> Homo 



sapiens 



<400> 326 

tccgtgagga 

accttcacct 

acgatgatga 

atcagccgga 

tccctctgct 

cggtgcatgg 

agaagctggt 

actt t qagag 



tgagct tcga 
tctcycUct t 
ggcccattct 
cagcggactc 
tctccaattc 
caaagtagac 
ccgtcaagtg 
aaacgccctg 



gtcctt cacc 
cctgctcttg 
ggactcttct 
cgcctcttgc 
cttctctt tc 
cactagaggc 
aatagggaag 
tggaactcca 



aggcactgca 
Lcattgacaa 
gcctcaat ta 
ttcttctgca 
tgagccctga 
cccacggtgg 
aagtargtct 
acgct 



ggggcacagt 
actrcccgta 
tccttcggac 
gcacatcqgt 
ggtatggttt 
catagaacat 
gactggccct 



cacqtcaatc 60 
ccaggcattg 120 
agattcctgc 180 
ggcggcgctt 240 
gatgatcaga 300 
ggcgctgggc 360 
gttgagcctg 420 
455 



<210> 327 
<211> 321 
<212> DNA 
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<2 13> Homo sapiens 



<400> 327 

trcactgtga actcgcagtc ctcgatgaac tcgcacagaU qcgacagc^c tgtcrccttg 60 

ctctctgagt tctcttcaat qatqctqatg atgcagtcca cgacaqcgcg cttatactca 120 

dagccaccct cttcccgcag ca tggtgaac aygdagttca r.aaggacggc gugc cngcga laO 

ggatatttct gacacagggc actgatggcc tggacaacca ccaccttgaa ttcatccgag 24 0 

atttctgaca tgaaggagga gatctgcrtc n^goggcqqt cgatqcugct ctcgctgccc 300 

grcttaagga gggcggtgat g 321 



<210> 328 
<211> 476 
<212> DNA 

<213> Horao sapiens 
<220> 

<221> misc_featu]re 
<222> (1) . . . (-176) 
<223> n = A,T,C or C 



<400> 32fi 

tgcaggaggg gccatggggg ctgrgaatgg 
cagtqtqcag rctgatgaag tctgggtggg 
ccaagaggta atgcactcct tttcccatct 
cttcccttca aaccaaccaa aatt tnctt r, 
ccggtctddt aaagcctccc ccatttitt cc 
tncagggctt ncrgtctgtg gqccatagtt 
aaggcaaaga ctctactgcc tccatctat c 
gttagtatgt atgactgtca tctctcccaa 



gatgcagccc catggcgtcc ctgataaatc 60 

tgt ggtctac gggct ggcag ctaccat gat 120 

ctccaccatc tgtat cctgg ccmagaaaaa 1 '60 

f:aaaqgcat:a acccaaatqc catccttggt 240 

cctggtat qc at ccccaggc tccciggcct 3C0 

catctcctcc cacttgctgg gacctccttg 3 60 

cagtggaagt gqctcttcag agggtgccaa 4 20 

cagggcctga ct tggsaggg toca 4 7 6 



<210> 329 
<211> 340 
<212> DNA 

<213> Homo sapiens 



<400> 329 

, cgagggagat tgccagcacc ctgacqqaga gtgagacgat: qgagatcrtg tcagtgctag GO 

ccaagggtga ccacagccct gtcacaaggg ctgctgcagc ccgcctggac aaagcagcgg 120 

aatatgggct tatccaaccc aaccaagatg gagagt gagg gggt tgtccc ;:gggcccaag 18 0 

gctcatgcac acgctaccta tcgtggcacg gagagraagg acggaagcag ctttggctgg 240 

tggtggctgc catccccaat: actcctgccc aucctcgcct gctgccctag 

gttctgagt c agccgccacg t tcagtcaca cagccctgct 



gatgtcctct 300 
340 



<210> 330 
<211> 277 
<212> DNA 

<21 3> Homo sapiens 



<400> 330 

tgtcaccatc acattggtgc caaataccca 
caggatgcag ccagtgccga cattgttgag 
ggccaggcca aaaaggttgt tggcaatcca 
gatgctgctc aggcccaggc acaccagctc 
ctccttgttt tcccagaacc ctgtgtgaag 



gaagacatcg nagatgaaga gticcgcccag 60 

gtgcaggagc tctactccat taagggagaa 120 

gtgcttcctc agcaggtacc agacgccaac 180 

cttggtgtca aactcataat tgatgatctc 240 

agcagac 277 
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<210> 331 

<2]1> 136 

<212> DMA 

<213> Homo sapiens 



<4 0D> 331 

ttgcttccca cctcctttct ctgtcctctc crgaggttct gcct-acaat ggggacactg 60 

acacaaacca cacacacaac gaggatgaaa acagataaca gguaaaatga cctcacctgc 120 

ccgggcggcc gctcga 136 



<210> 332 

<211> 184 

<212> DNA 

<213> Homo sapiens 



<400> 332 

ttgtgagata aacgcagaca 
ttgctgatct tattgtrgtc 
agtctggcta tctgattcaa 
gcag 

<210> 333 
<211> 384 
<212> DNA 

<213> Homo sapiens 



ctgcaatgca Ltaaaacgct 
taagtagaga gttagaagag 
gcLcaagtca aggtattcga 



tgaaatactc accagggatg 60 
agacagggag accagaaggc 120 
gtqa^ttaag acctttaaaa 180 
184 



<400> 333 

cggaaaactt cgaggaattg ctcaaagtgc 
ctgtggctgc agcgtccaag ccagcagtgg 
tcaaaacctc caccacccrg cgcaccacag 
aggagcagac tgtggatcgg aggccctgta 
aaatggtctg tgagcagaag ctcctgaagg 
aactgaccaa cgatgggcaa ctgatcctga 
gggtctacct ccgagagtga gcgg 



ngggggtgaa tgtgatgctg aggaagactg 60 

agatcaaaca ggagggagac actrtctaca 120 

agattaactt caaggttggg gaggagtttg 180 

agagcctggt gaaaLgggag actgagaata 240 

gagagggccc caagacctcg tggaccagag 300 

ccatgacgcc ggatgacgtc gtgrgcacca 360 

384 



<210> 334 

<211> 169 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 

<222> (1) . . . (169) 

<223> n = A,T,C or G 



<400> 334 

cnacaaacag agcagacacc ctggatccgg 
aaaattgaat ttccacttcc tgaccgccgc 
agcaagatca acctctctga ggaggttgac 



tcctgctact ggccaggacg gctggac-gt 60 
cagaagagat tgattttctc cactatcact 120 
ttggaagacr atgtngccc 169 



<210> 335 

<211> IBS 

<212> DNA 

<213> Homo sapiens 
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<400> .-^35 

ccaggtttcc agcccaggct qcacatcagg 
tgctgactga rgctgctigtg acggatgtgg 
cgaacctgcc catgtcagtg aticattgtgg 
agcag 

<210> 336 
<211> 356 
<212> DNA 

<2 13> Homo sapiens 



ggactgccrc gcaatacttic argctgttgc 60 
aaqccacacg cgaggctgtg gtgcgtgccr 120 
gtgtqggtgg tgctgacntt gaggccatgg 180 

185 



<220> 

<221> misc_f eature 
<222> (1) . . . (358) 
<223> n = A,T,C or G 



<400> 336 

ctgccc;ctgc cctacggcgg ccaganacac acccaggatg gcattggccc caaactngga fiO 

tttgttctcn gtcccatcca actccagcat caggttgtcc agtttctctt gctccaccac 120 

agagagacct gagctgatga qggctggcgc gatggtggag ttgatgtggt ccacugccu'^ 180 

caggacacct ctgcccaagc aacgctgttr gtcucca-cc ctcagctcca gggcctcata 2^50 

gatgcccgta gaggctccac tgggcactgc agcccggaaa agacctttgg cagcatagag 300 

atccacctcc actgtggggt tcccqcqgga gtccaggacc tcccgggccc agarctcc 358 

<210> 33'/' 
<211> 271 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_featijre 
<222> (1) . . - (271) 
<223> n = A,T,C or G 



<400> 337 

nacaaagoca ccagncnggg aaatcagaat ttacr.trgarg caactqactc gtaacagcca 60 

gaaatcctgc ccagcatggg att;cagaacc tggtctgcaa ccaaatccac cqtcaaagtt 120 

catacaggat aaaacaaatt caattgccct ttccacatta atagcatcaa gcttccccaa IGO 

caaagccaaa gttgccaccg cacaaaaaga gaatcttqtg tcaatttctc cccactttat 240 
aaaagtagat ttttcacatc ccatgaagca g 271 

<210> 338 
<211> 326 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> inisc_feature 
<222> {!)... (326) 
<223> n = A,T,C or G 



<400> 338 

ctgtgctccc gactngnnca 
gggaaaggnr. ccacggggca 
aatcagqtca aagattttgc 



tctcaggtac caccgactgc 
gggaLacatc tcgaggccag 
ccaactggtc qgcttcagag 



actgggcggg gccctctggg 60 
tcatcctctg gaggcagccc 120 
tttccacaga agagaggctt IQO 
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tcgacgaaac atctctcjcaa agacacagcc aacactccac atgtccacag gtgttgcata 240 
tgtggactgc agaagaactt cgcgagctcg gtaccaqaqc gtaacaacca cgggtgtaag 300 
tgccatctgg tagctgtaga ttctgg 326 



<210> 339 
<211> 260 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) ... (260) 
<223> n = A, T, C or G 



<400> 339 

ttcacctgag gactcatttc gCgccctttg ttgacttcaa gcaaagncct tcanggtcrn 60 

caagcacgnc acattticcrac -jtgcgaatgn nctcangcct cauctrgaag aanaagnanc 120 

ccaactgcrc gatcccagac r,cgggggtaa cctugtgggt aagagctcaC ccagtttang 180 

ctrtaggacg tccanctact cggggcagct ggaaccctgc gtggargcgg cccLgcCgga 240 

cctccgccqc gaccacqc::a 260 



<210> 340 
<211> 220 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) , . . (220) 
<223> n = A, T, C or G 



aggttcacgc agcggugctg 60 
ggcccqatct tgcggtaacc 120 
cagtcctggc tggggcgaca 180 

220 

<210> 341 
<211> 384 
<212> DNA 
<213> Homo sapiens 



<400> 340 
ctggaagccc 
gcagtagcgg 
atcagggcag 
g Lcgcguagg 



ggcLnggnct 
tagc;ggcacc 
grgcactgan 
gcctgggcaL' 



ggcaqcggaa 
cgtctatgtc 
aggagccagg 
acLcgticcac 



ggagccaggc 
cacacactcg 
caaqtitatgg 
atccacacaq 



<400> 341 

ctgctaccag 

gatggagctt 

ggcgtcacca 

tttcccagga 

cccgttggcc 

ggcaattat a 

aagtgccact 



gggagcqaqa 
cacacgattt 
gtggcccgtc 
tcaaggccac 
tacagaagtc 
tcacattgag 
gqtt taccag 



gctgactatc 
crtccr.gcgg 
tgcctcagga 
agggaggaag 
atggtgt "ca 
acaqaaa^t c 
acag 



ccagcctcgg 
cagcggcgaa 
actcctccga 
actgcacggg 
taccagatgt 
agaaagggag 



ctaatgtact 
ggtcctctac 
gtgagggagg 
cactgt tctg 
gggtagccat 
ccagccaccc 



ctacgccatg 60 

tgctacaccg 120 

aggggcctcc 180 

aggaggaagc 240 

cctgaacggt 300 

tggggcagtg 360 
384 



<210> 34 2 

<211> 245 

<212> DNA 

<213> Homo sapiens 
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<^00> 342 

crggctaagc tcatcaticgt ractggtggg 

tgtaaccaac aagaargacc ccaagi:c::at 

cacagctctg gtgaagaaat cagatgtgga 

cggccgtucc gcgcacaayg gcr.atgcctt 
ggcag 



caccatgccc ttgaagcttc aggcaagcaa 60 
caacccccga gtcttcatitg gaaaccrcaa 120 
gaccatcttc tctaagtatg gccgtgtggc 180 
tgttcagtac tccaatgagc gccatgcccg 240 

245 



<210> 343 
<211> 611 
<212> DNA 
<213> Homo sapiens 



<'100> 343 

ccaaaaaaat 

tctcagccat 

tttcctgcca 

aaaaaatacc 

tgcatcacac 

r tttrttaac 

caaaagaaat 

agcagcagaa 

ttttacctca 

atagcccgca 

taaatacccc 



caagatutaa 
ct ttgaagct 
gtgtcagaaa 
aaataqtacc 
taat tacaaa 
taataarggc 
gactgacctg 
ggttagt tt t 
atttgaocag 
ctagatcttg 



tttttttatt 
tgaaagaaga 
aticctattta 
auacatgagt 
acacaagitc 
tttgaaagaa 
agggtictcr.g 
aactatgtiag 
ataagrtrgc 
ggaacatgga 



tgcactgaaa 
gtctttggta 
cqaatcctgt 
tatttctaag 
cggaaaaaa" 
gaggcttaat 
r.t.t ggcaaga 
cttctgctaa 
ctgcatgctg 
rcttagagtc 



aacraatcat 
ttt -gtaaac 
cggtattcct 
tttgaaaaat 
acttttctLc 
ttggcggtgg 
atacatcatt 
tatcaagtgt 
gacatgcctc 
ctttggaata 



aactgttaat 
gt tagcagac 
tggtatctga 
aaaaagaaac 
at rt taaaac 
taactaaaat 
agcttaaa ca 
ttrttgtctg 
agaaccacga 
agr t cttata 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

611 



<210> 344 
<211> 311 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_tea ture 
<222> (1) . . . (311) 
<223> n = A, 7, C or G 



<400> 344 

nctcgaaaaa gcccaagaca gcagaagcag acacc^ccag tgaactaqca aagaaaagca 60 

aagaagtatt cagaaaagag atgtcccagt tcatcgtcca gtgcciigaac ccttaccgga 120 

aacctgactg caaagtggga agaattacca caactgaaga ctttaaacat ctggctcgca 180 

agctgacLca cggtgttatg aataaggagc Lqaagtiacr.g taagaatcct gaggacctgg 240 

agtgcaacga gaatgtgaaa cacaaaacca aggantacat taanaagtac atgoannaan 300 

tttggggctt g 311 



<210> 345 

<211> 201 

<212> DNA 

<213> Homo sapiens 



<400> 345 

cacacggtca tcccgactgc caacctqgag 
aatgtcacca tigagtgtgga tgctgagtgt 
ttctactccc gaaggattga catcaccctg 
tctgcctatg gggccaggca g 



gcccaggccc tgtggaagga gccgggcagc 60 
gtgcccatgg tcagggacct tctcaggtac 120 
tcgccagtca agtgcttcca caagctggcc 180 

201 
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<210> 346 

<211> 370 

<212> DNA 

<213> Home sapiens 



•'400> 34 6 

ctgctccagg 

tctcttcoga 

cagaaaggac 

ctcccggaaa 

qtt ggtgaca 

acatacttgg 

ggcgctgacg 



gcgtggtgtg 
atgttctgga 
ttgagggaaa 
ttgctgttgc 
taaggcaggt 
aaggagaaga 



cct tcgtggc 
gcagcagtt t 
ggcgctggca 
tattcarcag 
agacccggcg 
tattgttctc 



c::ctgcctcc 
gaggcgggrg 
gacggggtcg 
gctctggaag 
gaagtctggg 
aaagttctct 



t ccgaggagc 
atgcgttgga 
ctctccagct 
gtgcgt tcct 
gcgtggttca 
tccaggtctg 



caggctgtg- 60 
agggcagaar. 120 
tctccaagac 180 
gataggtctq 240 
ggaccacgtc 300 
aaaggaacg" 360 
370 



<210> 347 
<211> 416 
<212> DNA 
<213> }Iomc sapiens 

<220> 

<221> misc_feature 
<222> (11 ... (4161 
<223> n = A, T, C or G 



<400> 347 

ctgttgtgct 

ccccatttga 

agaacaagga 

ctggtgggga 

att tcctgga 

atgcactaat 

aagaggcaca 



gtgtatggac 
acaagcaaag 
cgagattgct 
tcagtatcag 
ggaca ttgaa 
cgtgagcatg 
tt gaaat a tt 



gt gggcttta 
aaggtgataa 
t t agtcctgt 
aacatcacag 
agcaaaatcc 
gatg tgattc 
cactgscct c 



ccatgagtaa 
ccatgtttgt 
t tggtacaga 
tgcacagaca 
aaccaggtr c 
aacatgaaac 
aagcagcccg 



clccat tcct 
acagcgacag 
tggcactgac 
tctgatgcta 
tcaacaggct 
aataggaaag 
attcagcaaa 



ggtatagaac 
gtgt 1 1 qctg 
aatccccttt 
ccagattttg 
gact ccccgg 
aagt ctggag 
agrcan 



60 

120 

IBO 

240 

300 

360 

416 



<210> 348 
<211> 351 
<212> DNA 
<213> Hoinc sapiens 



<400> 348 

gtacaggaga ggatggcagg tgcagagcgg gcactgaqct ctgcaggtga aagggctcgg 60 

cagttggatg ctctcctgga ggctctgaaa ttgaaacggg caggaaaLag Lctggcagcc 120 

tctacagcag aagaaacggc aggcagtgcc cagggacqag caggagacag atgccttcct 180 

cttgtctcaa ctgcaaagag gcgttccttc ctctttcact aatcctcctc agcacagacc 240 

ctttacgggt gtcaggctgg gggacagtaa ggtctttccc ttcccacaag gccatatctc 300 

aggctgtctc agtgggggga aaccttggac aatacccggg ctttcttggg c 351 



<210> 349 
<211> 207 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_featare 
<222> (!}.., (207} 
<223> n = A, T, C or G 
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<400> 349 

nccgggaca:: ctccaccctc aacagtggca 
tgaccagtga gattgcactg ctgcagtcca 
acagagtgag cgaaatgcag aagcrggatg 
cggtggaggc ngagcgcctg gtggctg 

<210> 350 
<211> 323 
<212> DNA 

<213> Homo sapiens 



agaagagcc" ggagactgaa cracaaggcct 60 
ggctgaagac agagggctcc gatctgcgcg 120 
cacaggtcaa ggagctggtg ctgaagtcqg 180 

207 



<400> 350 

ccatacaggg ctgttgccca ggccctagag 

ggggccagca ccatccgtct acttacctcc 

gagacctggg gtgtaaatgg tgagacgggt 

tgggagccat tggctgtgaa gcrgcagact 

ctactgcgaa ttgatqacat cgtttcaqqc 

caaggcgygg ctcctgatgc tgg 

<2]0> 351 
<211> 353 
<212> DNA 

<213> Homo sapiens 



gtcaitcctc gtaccctgat ccagaactgC 60 
ctitcgggcca agcacaccca ggagaactgt 120 
acttcggtgg acatgaagga actgggcata 180 
tataagacag cagtggagac ggcagttctg 240 
cacgaaaaga aaggcgatga ccagagccgg 300 

323 



<220> 

<221> nisc_feature 
<222> (1) . . . (353) 
<223> n A, T, C or G 



<400> 351 

cgccgcatcc cntggtccct tccantccct tttcctttnt cngggaacgt gr.atgcggtt 60 

tgtttttgtt ttgtagggtt tttttccttc tccacctctc cctgtctctt ttgcrccatg 120 

ttgtccgrtt ctgtggggtt aggtttatgt ttttaatcat ctgaggtcac grctatttcc ISO 

tccggactcg cctgcttggt ggcgattctc caccggttaa tatggtgcgt ccctrttttc: 240 

Lcctgttgcg aaLcugaycc ttcttCCLcc agcttctgcc ttttgaactt tgttcttcgg 300 

ttctgaaacc atacttttac ctgagtttcc gcgaggcuga ggctgtgiiqc caa 353 



<210> 352 

<211> 467 

<212> DNA 

<213> Homo sapiens 

<400> 352 

ctgcucaca;; LyaLcac;ut:g cgagatgtcc 
aattrgagca gaacctgtct gagaaactct 
gtcaagagca agttgacaac tttactctgg 
gaatcgaaca ggctgttcag agccatgcag 
aactctggct ttcagtggag gcattaaagr. 
ctactatccc gctgggtagt gcagttgagg 
tcacccaagc tttaaccgco gctatccctc 
aagagaccct tagagcccgt ttctatgctg 



ttagggtaca agaacaggaa ttgaagtctg 60 

ctgaacaaga attacaattt cgtcgtctca 120 

atataaatac tgcctatgcc agactcagag 180 

ttgctgaaga ggaagccaga aaagcccacc 240 

acagcatgaa gacctcatct gcagaaacac 300 

ccatcaaagc caactgttct gataatgaat 360 

cagagtccc:: gacccgtggg gtgtacagtg 420 

ttcaaaaacT: ggcccga 4 67 



<210> 353 
<211> 350 
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<212> DNA 

<213> Homo sapiens 



<400> 353 

ctgctgcagc 

yaaatct guc 

gaaatgctgc 

ctgattgtgt 

gagttacaac 

t tgaagatgc 



cacagtagtt 
cccaccayya 
acgggaact g 
agtttt cctg 
aggattctga 
t tcagatcca 



cctcccatgg 
acagrccctg 
cctcccggag 
gactqcat tt 
ccatgaagtt 
acaccaacaa 



tgggtggccc 
gaaaacggcc 
gaccagcttt 
caaattgacu 
ctcttttagg 
gggcaaaccc 



tec tggtcct 
ccgcccrcta 
accTitcccca 
caggaact gt 
t aacagat cc 
crttgactgg 



gctggcccag 60 
ccaccttgtg 120 
gacatttgcc 130 
tr.attgcacg 240 
attaactttt 300 
350 



<210> 354 

<211> 351 

<212> DNA 

<213> Homo sapiens 



<400> 354 

atttagatga 

ttttaggttt 

agcagatga t 

gaatggcagt 

aaagagctga 

agttgtatat 



gatctgaggc 
tttgcttttc 
cat:cccca::c 
atagat caat 
caattggaag 
acaaggaggc 



<2ia> 355 
<211> 30f: 
<212> DNA 
<215> Homo sapiens 



atggagacat 
taatcaccaa 
ccaagtcatt 
gtctttctcL 
gtagtagaaa 
r.Dotcaacca 



ggagacagta 
ttcttatata 
ccttttgact 
yuaaagt at a 
at tgacgata 
qattttattt 



tacagactcc tagatttaag 60 
caatgtatat tttaqactcg 120 
gagtatggca ggattagagg 180 
ggaaaaacca gagaggaaaa 240 
atttcttctt aacaaataat 300 
gttgagggcg a 351 



<.4 00> 355 

tttt ggcgca 

atgcaaatgt 

ataaaaataa 

aacaagaaac 

tcgt gagaat 

tcactcag 



agttttacag attttattaa agtcgaagct attggtcttg gaagatgaaa 60 
tgatgaggtg gaattgaagc cagaracctt aataaaatta tatcttygtt 120 
gaaattaagg gttaacatca atgtgccaat gaaaaccgaa cagaagcagg 180 
cacacacaaa aacatcgagg aagaccgcaa actactgatt caggcggcca 240 
cacgaagatg agqaaggttc tgaaacacca gcagttactt ggcgaggtcc 300 

308 



<210> 356 
<211> 207 
<212> DMA 
<215> Homo sapiens 

<400> 356 

ctgtcccaag tgctcccaga aggcaggatt r:tgaagacca ctccagcgat atgttcaact CO 

atgaagaata ctgcaccgcc aacgcagtca ctgggccrtg ccgtgcatcc ttcccacgct 120 

ggtactttga cgtggagagg aactcctgca ataacttcat ctatggaggc tgccggggca 180 
ataagaacag ctaccgctct gaggagg 207 

<210> 357 
<211> 188 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc feature 
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<222> (1) ... (188) 
<223> n = A, T,C or G 



<400> 357 

tcga.cca.cgc cctcgtagcg catgngctnc 
gtgcggccca cgccagcact: gcagrgcncc 
ttggtcttat gcacctgccc gatgaaguca 
tgctctgg 



aggacgatgc tcagagtgat gaacaccccg 60 
gtgaLdygcc carcccgtcc aaactgctcc 120 
atgaatccct cgcctigtctt gggcacgccc 180 

188 



<210> 358 
<211> 291 
<212> DNA 
<213> Homo sapiens 



<400> 358 

ctgggagcat cggcaagcra ctgccttaaa 
cccttCtaac qgtitcacaac actaaagatt 
aggcaggcgc tacgtgacag gggctgcatg 
cagggaatrt cacaatgttc ttctatacaa 
taagttatgg gCtcaLttrt aactactggg 



atcccatctc ccccagtgca caatttctgt 60 

tcacatgaaa gggttgtgat tgatttgagc 120 

cacccgtggt cagagagaaa cagaacaggg 180 

r.ggctggaat ctatgaaraa catcagtttc 240 

ittacgccag gcacgcccag g 291 



<210> J59 

<211> 117 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (1) . . . (117) 
<223> n = A, T, C or G 



<'100> 359 

gccaccacac tccagcctgg ccaatacagc aagactgtot caaaaaaaaa aaaaaaaaaa 60 
'jccaaaaaad ctcaaaaaiiy Laalgaatya tacccaangn gcctttt::ta gaaaaag 117 



<210> 360 
<211> 394 
<212> DNA 

<213> Homo sapiens 



<400> 360 

ctgttcctct ggggtggtcc agttctagag tgggagaaag ggagtcaggc gcattgggaa 60 

tcgtggntco agtctggttg cagaatctgc anatttgcca agaaattttc cctgtttgga 120 

aagtttgccc cagctttccc gggcacacca ccttttgtcc caagtgtctg ccggtcgacc 180 

aatctgcctg ccacacattg accaagccag acccggttca cccagctcga ggatcccagg 240 

ttgaagagtg gcc^cttgag gccctggaaa gaccaatcac tggacttctt cccttgagag 300 

tcagaggtca cccgtgattc tgcctgcacc ttatcattga tctgcagtga tttctgcaaa 360 

tcaagagaaa ctctgcaggg cactcccctg tttc 394 



<210> 361 
<211> 394 
<212> DNA 
<213> Homo sapiens 



<220> 
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<221> misc_feature 
<222> (1) . . . (394} 
<223> n = A, T, C or G 



<400> 361 

ctgggcggaL 

cagcgaggac 

tgagtctgtg 

attacagggt 

cgagcctggc 

ggccgcgacc 

ctcggtacca 



agcaccgggc 
ttggtcttag 
ggatagctgc 
tgggaacagc 
gctcttcttt 
acgctaagcc 
agcttggcgt 



atatttLnrr 
ttgagcaatt 
catgaaqtaa 
tcgtacactt 
gcgctgagct 
gaatt ccagc 
aatcatggtc 



nacggatgag 
tggctaggag 
cctgaaggag 
gccattctct 
aaagctacat 
acactggcgc 
atag 



gtct ggcacc 
gaeagtargc 
gtgccggctg 
gcatatactg 
acaatggct t 
ccgttactag 



cUgagcagtc 60 
agcacggtcc 120 
gtaggggttg 180 
gttagtgagg 240 
tgtggacctc 300 
tggatccgag 360 
394 



<210> 362 

<211> 263 

<212> DMA 

<213> Homo sapiens 



<400> 362 

crgcgcgtgg accagtcagc 

agtcactttg caggggttgg 

tgtttaagga tggtctcggt 

acagttntgt ttaactgggc 

caaacttcaa tggttatgcg 



ttccgggtgt gactggagca 
tgaagccgct cccatccatg 
ggtraggccc actagaataa 
tctctgacac cgggaggaag 
gggatgtt 



gggcttgtcg tcttcttcag 60 
tacagctccc agtctactga 120 
acrgagtcca atacctctac 180 
gtggcggggt ttaggtgttg 240 
268 



<210> 363 

<211> 323 

<212> DNA 

<213> Homo sapiens 



60 
120 
180 
240 
300 
323 

<210> 364 

<211> 393 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 

<222> (1) . . . (393) 

<223> n = A,T,C or G 



<400> 363 
ccttgacctt 
gtt tgtaccc 
gacagacact 
tgatatcaag 
gcccaaagga 
ctttgtct cc 



t tcagcaagt 
gt tgacgaLa 
ggcaacattg 
cacttcaggg 
gaagggggaq 
agtcttgatc 



gggaaggtgt 
gaatggggta 
cggacaccct 
t tgcagatgc 
atg tt gagca 
age 



aat ccgtctc 
ctgatgcaac 
ccaggaagcg 
zqccattqtc 
cgt Lcaycag 



cacagacaag 
agttgggtag 
agaatgcaga 
gaacacccgc 
cgtggcttv'::g 



gccaqgactc 
ccaa tctgca 
gtt tcctctg 
cggatgacca 
rtggctccr.a 



<400> 364 

ccaagctctc catcgtcccc gtgcgcagng 
acactgtccc ttgcaaggtg acaggccgct 
cacGcagggg cactggcaLc gtcrccgcac 
gcatcgatga ctgctacacc tcagcccggg 
aggccacctt tgatgccatt tctaagaccrt 
agactgtatt caccaagtct ccctatcagg 



gctactgggg gaacaayatc ggcaagcccc 60 

gcggctctgt gctggtacgc ctcatcactg 120 

ctgtgcctaa gaagctgctc atgatggctg 180 

gctgcactgc caccctgggc aacttcgcca 240 

acagctacct gaccccicgac ctctggaagg 300 

agttcactga ccacctcgtc aagacccaca 360 
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ccagagtctc cgr.gcagcgg actcaggctc cag 393 

<210> 365 
<211> 371 
<212> DNA 

<213> HouiG sapiens 



<400> 365 

cctcctcaga 

aggagttcct 

ctgcgttggc 

cctgccttct 

gccgcgac::a 

tcggtaccaa 

ctcacaattc 



gcggtagctg 
ctccacgtca 
ggtgcagtat 
gggagcactt 
cgcraagccg 
gcttggcgta 



ttcttattgc 
aagtaccagc 
tcttca-agt 
gggacagagg 
aattccagca 
atcatggtca 



cccggcagcc 
gtgggaagga 
tgaacatatc 
aatccgctgr 
cactggcggc 
tagctgtttic 



tccatagatg 
tgcacggcaa 
gctggagrgg 
actcctgctg 
cgttactagc 
ctgtgtgaaa 



aagttattgc 50 
ggcccagtga L20 
tcttcagaat 180 
gtggacctcg 240 
ggatccgagc 300 
ttgttatccg 360 
371 



<210> 366 

<211> 393 

<212> DNA 

<213> Homo sapiens 



<400> 366 
atttcttgcc 
ct tcttcagg 
tggcaaccct 
agttcctgc:c 
aaacaaacac 
gcatgcccaa 
tttct gt ggg 



agatgggagc 
gatggttgga 
tttttctgct 
agtggtagct 
cacacgagct 
caggacggca 
ctcttcacaa 



tct t tggtqa 
aggaccatca 
gtcagcrgga 
ggg tagagga 
gccacaggca 
ngctcccgat 
ttgtaagcat 



agactccttt 
caccatcccc 
gagagatgac 
tagacagctt 
tgcccttttc 
tcctatca tc 
tga 



cgggaaaagt 
atccttccaa 
taccctgaga 
cagctt ct ta 
atccthctct 
gatgatggga 



tttttggcuU 
tcaactgggg 
a tctcatcaa 
tcagqaccaa 
gctggatcca 
aaaggtaact 



60 
120 

lao 

240 
300 
360 
393 



<210> 367 

<211> 327 

<212> Dm 

<213> Homo sapiens 



<220> 

<22 1> misc_f eature 

<222> ( 1) . . . (327) 

<223> n = A,T,C or G 



<:400> 3G7 

ccagctctgt ctcatacttg actctaaagt 
gcagaacgat gcgggcat t g t ccacagtat 
tgatct tgaa gtastggctc cagtctctga 
ggattttgct cUccagcctc cggttctcgg 
aggccaggcg gtcgttcagg crttgcatgg 
ctgccagacc cccggctatc cccgtgg 

<210> 368 
<211> 306 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 



cttnagcagc aagacgggca Ltgnr.aatct 60 
ttgcgaagat ctgagccctc aggtcctcga 120 
cctggggccc cctcttc-cc aagt get ccc 18 0 
tctccaggct cctcactctg ;:ccaggtaag 240 
tctccttctc gttctggatg cctcccattc 300 

327 
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<222> (1) . . . (305) 
<223> n - A, T, C or G 

<400> 368 

ctggagaagg acttcagcag tttnaagaag tactgccaag tcatccgtgt cattqcccac 60 

acccagatgc gcctgctUcc tctgcgccag aagaagyccc acritgatgga gatccaggtg 120 

aacggaggca ctgtggccga gaagctggac tgggcccgcg agaggcttga gcagcaggta 180 

cctgtgaacc aagtgtttgg gcaggacgag atgatcgacg tcatcggggt gaccaagggc 240 

aaaggctaca aaggggtcac cagtcgrtgg cacaccaaga agctgccccg caagacccac 300 
cgagga 306 

<210> 369 
<211> 394 
<212> DNA 

<213> Homo sapiens 
<400> 369 

tcgacccaca ccggaacacg gagagccggg ccagcattgg cacttgatag gatttcccgt 60 
cggctgccac gaaagtgngt ttcirttgtgt tctcgggttg gaaccgtgat ttccacagac 120 
ccttgaaata cactgcgttc acgaggacca gtctggtgag cacaccatca ataacatctg 180 
gggacagcag attgtcaatc atatccctgg rttcartt-t aacccatgca LLgatggaat 240 
cacaggcaga ggctggatcc tcaaagrtca cattccggac ctc:acQctgg aacacatctt 300 
rgttccttgt aacaaaaggc acttcaattt cagaggcart cttaacaaac ocggcgttag 360 
ccactgtcac aatgtcttta ttcttcTitgg agac 394 

<210> 370 
<211> 653 
<212> DNA 
<213> Homo sapiens 

<400> 370 

ccaccacacc caattccttc ctggtatcat ggcagccgcc acgtgccagg attaccggct 60 

acatcatcaa gtatgagaag cctgggtctc ctcccagaga agtggtccct cggccccgcc 120 

ctggtgtcac agaggctact aLLacLggcc tggaaccggg aaccgaatat acaatttatg 180 

tcattgccct gaagaataat cagaagagcg agcccctgat tggaaggaaa aagacagacg 240 

agcttcccca actggtaacc cttccncacc ccaatcttca tggaccagag atcttggatg 300 

rtcctzccac agttcaaaag acccctttcg tcacccaccc tgggcatgac actggaaatg 350 

gtattcagct tcctggcact tctqgtcagc aacccagtgt tgggcaacaa atgatctttg 420 

aggaacatgg ttctaggcgg accacaccgc ccacaacggc cacccccata aggcataggc 480 

caagaccata cccgccgaat gtaggacaag aagctctctc tcagacaacc atctcatggg 540 

ccccattcca ggacacttct gagtacatca tttcatgtca tcctgttggc actgatgaag 600 

aacccttaca gttcagggtt cctggaactt ctaccagtgc cactctgaca gga 653 

<210> 371 
<211> 268 
<212> DNA 
<213> Homo sapiens 

<400> 371 

ctgcccagcc cccattggcg agtttgagaa ggtgtgcagc aatgacaaca agaccttcga 60 

ctcttcctgc cacttctttg ccacaaagtg caccctggag ggcaccaaga agggccacaa 120 

gctccacctg gactacatcg ggcctcgcaa atacatcccc ccttgcctgg actctgagct 180 

gaccgaattc cccccgcgca tgcgggactg gctcaagaac gtcctggtca ccctgtatga 240 

gagggatgag gacaacaacc ttctgact 268 
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<210> 372 
<211> 392 
<212> DNA 

<213> Homo sapiens 



<400> 372 

gctggtgccc ctggtgascg rggaccLcct ggattggcag gggccccagg acttiagaggt 60 

ggaactggtc cccctggtcc cgaaggagga aagggtgctg ctggtcctcc tgggccacct 120 

ggtgctgctg gtactcctgg tctgcaagga atgcctggag aaagaggagg tcttggaagt 180 

cctggtccaa agcgtgacaa gggcgaacca ggcggtccag gtgc::gatgg tgLcccaggg 240 

aaagatggcc caaggggtcc tactggtcct attggtcctc ctggcccagc tggccagcct 300 

ggagataagg gtgaaggtgg tgcccccgga ctcccaggta tagctggacc tcgtggcagc 360 

cctggtgaga gaggtgaaac ctcggcc:gcg ac -^92 



<210> 373 
<211> 388 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> raisc_f eature 
<222> {!)... (383) 
<223> n = A,T,C or G 



<400> 373 

ccaagcgctc agatcggcaa ggggcaccan ttctgatcrg cccagtgcac agccccacaa 60 

ccaggtcagc gatgaaggta tcttcagtct cccccgaacg atgagacacc atgacgcccc 120 

aaccattggc ctgggccagc ttgcacgcct gaagagactc ggtcacggag craatcrggt IBO 

tgactttgag caggaggcag ttgcaggact tctcgttcac ggccttggcg atcctccttg 240 

ggttggtcac tgtgagatca tcccccacta cctggattcc tgcactggct gtgaacttct 300 

gccaagctcc ccagtcatcc tggtcaaagg gatcttcgat agacaccact gggtagtcct 360 

tgatgaagga cttgtacagg Ucagccay 388 



<210> 374 
<211> 393 
<212> DNA 

<213> Homo sapiens 



<400> 374 

ctgacgaccg cgtgaacccc tgcactgggg gtgtcatcct cttccatgag acactctacc 60 

agaaggcgga tgaUgggcgt cccttccccc aagttatcaa atccaagggc ggtgttgtgg 120 

gcatcaaggt agacaagggc gtggtccccc tggcagggac aaatggcqag actaccaccc 180 

aagggttgga tgggctgnct gagcgctgtg cccagtacaa gaaggacgga gctgacttcg 240 

ccaagtggcg ttgtgtgctg aagattgggg aacacacccc ctcagccctc gccatcatgg 300 

aaaatgccaa tgttctggcc cgttatgcca gtatctgcca gcagaatggc attgtgccca 360 

tcgtggagcc tgagatcctc cctgatgggg acc 393 



<210> 375 
<211> 394 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 
<222> (1} ... (394) 
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<223> n 



A,T,C or G 



<400> 375 

ccacaaatgg 

aggaaagacg 

t tt ccaggcc 

ggatgaagca 

ttctctcaga 

tgtacatggg 

agatgtactt 



cgtggtcca t 
gga tgaactt 
c tcccagayy 
ttagcttcaa 
tttccacaga 
ccgcaccatia 
1 1; taaatcat 



gtcatcaccn 
gcagactctg 
~ ctgtgcgac 
gcactacagg 
gactgtttga 
atgagatgtg 
yttccccc^a 



ttnttctgca 
cgctt qaqat 
t agcccctct 
aggaatgcac 
atgtt ttcaa 
agccttgtgc 
aaca 



gcc'LCcaccc: 
ctt caaacaa 
ctatcaaaag 
cacggcagct 
aar.caagtac 
atgtggggga 



aacagacctc 60 
gcatcagngr T20 
ttattagaga 180 
ctccgccaat 240 
cacactttaa 300 
ggagggagag 360 
394 



<210> 376 
<211> 392 
<212> DNA 
<213> Homo 



sapiens 



<220> 

<221> misc feature 

<222> (i; . . (392) 

<2 2 3> n = T, C or C 



<400> 376 
ctgcccagcc 
ctcttcctgc 
get ccacccg 
gaccgaa ttc 
gagggatgag 
tgagoatgag 
cgagaagaac 



cccattggcg 
cactrctttg 
gactacatcg 
cccctgcgca 
gacaacaacc 
aagcgcctgg 
ta taaca tgt 



<210> 377 
<211> 292 
<212> DNA 

<21 3> Homo sapiens 



aqtttgattn 
cr:acaaagtg 
ggccttgcaa 
tigcgggactg 
1 1 ctgactga 
aggcaggaga 
acaccttccc 



ggtgtgcagc 
caccctggag 
atacaccccc 
gctcaagaac 
gaagnagaag 
ccacccccr.g 

tg 



ddtgacaaca 
ggcaccaaga 
cct t gcc tgg 
gt cctggtca 
ctigcgggtga 
gagctgcjtgg 



agaccttcga 60 
agggccacaa 120 
accctgagct 190 
ccctgtatga 240 
agaagatcca 300 
cccgggactt 360 
392 



<400> 377 

caatgtttCt* cgcttaaccc cCwCaatttc tgtgagatgg auggccagtg caagcgrgac 60 

ttgaagtgtt gcatgggcat gcgtcggaaa tcc':qcgttt ccccTrgtgaa agcttgattc 120 

ctgccatatc gagcaggctc tggagtcc-g ctctgtqtgq tccaggtcct ttccaccctg i80 

agacttggct ccaccactga catcctccct cggggaaagg cttggcacac agcaggcttt 240 



caagaagtgc cagttgatca arcaataaat aaaL:gagcc:t atttctcrtt gc 

<210> 378 
<211> 395 
<212> DNA 
<213> Homo sapiens 



292 



<400> 378 
ctgctgct tc 
aataccagca 
agcactatca 
cacaccattc 
atagccatct 
ctgctggaac 
t ttcttctga 



agcgaagggt 
ccagaaccag 
atgtctctgc 
tgggcccrga 
gctcggccac 
tgctcct cca 
attttttaga 



1 1 ctggcata 
ccactcctac 
t gat cccact 
t tttcctaag 
actgtcccgg 
ggaqactgct 
tcgttttttg 



tccaatgat a 
tgttgcagca 
ggtctqaaac 
atacaactcc 
cct tgaagcg 
gat tt tggca 
tttaa 



aggc tgccaa 
cctccaccaa 
tccctttgga 
aactctttgc 
atgcacgcaa 
ttctttttcc 



agactgttcc 60 
taaacttggc 12C 
ttagctgaga 180 
cctctagcac 240 
gaagcttgcc 300 
tttcatcata 360 
395 
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<210> 379 
<211> 223 
<212> DNA 
<213> Homo sapiens 



<400> 379 

ccagatgaaa tqctgccgca atggctgtgg 
agctccaccc accaccaggc cgagcagtga 
tggttccagc ccacctgccc tccccttttt 
acagcttctc cctttcccaa ccaataaagt 

<210> 380 
<211> 317 
<212> DNA 

<213> Hcmo sapiens 



gaaggtgr.r.c tgtgtcactc ccaatttcrg 60 

ggagagaaag tttctgcctg gccctgcatc 120 

cgggactctg tattccctct tgggctigacc 180 

aaccactttc age 223 



<220> 

<221> nisc_feature 
<222> (1) ... (317) 
<223> n = A, T, C or G 



<400> 300 

tcgaccacag tattccaacc 
gggtgcagga gaacaaggta 
attccccagg ggccctcctc 
agaaaatcaa ggagatgaga 
cttcaattac cgacgcagac 
agcagccga t ccaccag 



ctcctgtgcn tngagaactq 
gaccagtgag gcagaatatq 
gccaaagaca gcctagagag 
cccaagctca gcagccacct 
gcccagaaaa ccctaaacca 



atggagggtg ctgacaacca 60 
tatcggggat atagaccacg 120 
gacggcaatg aagaagataa 180 
caacgtcggt accgccgcaa 240 
caagatgqca aagagacaaa 300 
317 



<210> 381 
<211> 392 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> mi3C_feature 
<222> (I) . . . (392) 
<223> n = A, T, C or C 



<400> 381 

cctgaaggaa 

gggccaagtg 

caagatcctg 

tgctgaagcc 

ggagcagctc 

tgagat tgag 

ctggcggccg 



gacctggcct 
ggaggccagg 
agtgacatgc 
tggt tcacca 
cagatgagca 
ctgcagtcac 
ttactagtgg 



acctgaatnn 
tcagtgtgga 
caagccaata 
gccggactga 
ggtccgaggt 
agacctcggc 
arccgagct c 



naaccatgag 
ggtggattcc 
tgaggtcatg 
agaattgaac 
tactgacctg 
cgcgaccacg 

gg 



gaggaaat ca 
gctccgggca 
gccgagcaga 
cgggaggtcg 
cggcgcaccc 
cuaagccgaa 



gtacgctgag 60 
ccgatctcgc 120 
Qccggaagga 180 
ctggccacac 240 
ttcagggtct 300 
ttccagcaca 360 
392 



<210> 382 
<211> 23A 
<212> DNA 
<213> Homo sapiens 



<400> 382 
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cctcgar.gtc caaatgagcg tggtaaagga tggtgccxqc tggggtct-g tagataccLc 60 
gggact-car tccaatgaay L-ggLLCLcca cgatgCcaat acggcccacq ccatgcttgc 120 
ccgcgacttc gttcaggtac atgaagagct ccaaggaggc ctggcgggtg gcgccatcct 180 
tgacgttggc caccttcaca gggacccctt ttttgaactc catctccaga atgt 234 

<210> 383 
<211> 396 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) . . . (396) 
<223> n - A,T,C or G 



<400> 383 
cct Lgacct t 
gt t tgnaccc 
gacagacact 
tggtgatacc 
ctggcacagc 
ggccgctcga 
taccaagctt 



t tcagcaagt 
gttgatgata 
ggcaacat wC 
taaagcctgc 
gacrtcacat 
aagccgaaiit 
ggcgt aa tea 



gggaaygtgt 
gaatggggta 
cggacaccca 
aaaaaggagg 
ggggcaacgg 
ccagcacact 
-ggtcatagc 



r.t tccgtctc 
ctgatgcaac 
qgatttcaar 
tcttcccggg 
caccagcacg 
ggcggccgtr 
tgtttc 



cacacacaag 
agt tgggtag 
ggtgcccctg 
cccgagacca 
gqcagcagac 
actactggat 



gccaggaccc 60 
ccaatctgca 120 
gagattttag 180 
gtgctctggg 240 
ctgcccgggc 300 
ccgagctcgg 360 
396 



<210> 384 
<211> 396 
<212> DNA 
<213> Ilomo sapiens 



<400> 384 

gctgaatagg 

tagcagtgaa 

ccttctcagc 

gatcaggcat 

cccgaqccag 

cgqcaatglc 

t aacataaga 



cacagagggc 
ctcacgagcg 
agcaccctgc 
gacct cccat 
cat ccaccac 
ca cat ay eye 
tgcct ccgtg 



acctgtacac 
ggagcagtcc 
tct ccttttt 
gggtgt tcac 
atcaaaccca 
ayaggagaat 
agaggctggt 



cttcagacca 
attcaecctg 
caatct ct tc 
gggaaatggr. 
ctqagt gaqc 
cngr.gt taca 
ggtcag 



gtctgcaacc -^caggccgag 60 
aaantcctcc rtggtcacrg 120 



aggatctctg 
gccacgcacg 
- ccct tgt tg 
cagcccaatg 



zagaagr acc 
cgcagaact t 



180 
24 0 



T.tgcatggga 300 



gtaggtacgt 



3 GO 
396 



<2i0> 335 

<211> 2943 

<212> DNA 

<213> Homo sapiens 



<400> 335 

cagccaccgg 

acagagagca 

cctacaccct 

ccaccactag 

ctaaacctgg 

tcaccaacct 

cggagagggt 

tctggctgca 

gccatctgca 

tgggagctga 

gacagcctct 



agtggatgcc 
gctgtatttg 
ggacaggqac 
cattcctggg 
tcccrcggct 
gcggtdlqag 
ccttcagggc 
gactgact t t 
cccaccaccc 
gccagctgac 
ttgtcaatgg 



atctgcaccc 
gagctgagcc 
agtctctatg 
acccccacag 
gccagccctc 
gagaacacgc 
ctggtccctg 
get cagccct 
tgaccccaaa 
ceaeaatat c 
tttcactcat 



accgccctga 
agctgaceca 
tcaarggtt-;: 
tggacctggg 
tcctggtget 
agcaccctgg 
t tcaagagca 
gaaaaggatg 
agccctaggc 
actgacctgg 
cggagctctg 



ccccacaggc 
cagcatcact 
cacacagcgg 
aacat ctggg 
attcactctc 
ctccaggaag 
ccagtgttgg 
ggacagccac 
tggacagaga 
gcccctatgc 
tgt ccaccac 



cctgggctgg 
gagctgggcc 
agctctgtgc 
actccagttt 
aacttcacca 
ttcaacacca 
ccctctgtac 
tggagtggat 
gcagctqt a t 
act qgacaac 
cagcaet cet 



60 

120 

180 

240 

300 

360 

420 

480 

640 

600 

660 
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gggaccccca cagtgtatcc gggacjcaccc aagactccac cctcgacatt tggccct::ca 720 

gctgccagcc atctcccgat: actartcacc ctcaacttca ccatcactaa cctgcggcat 7G0 

gaggagaaca tgtggcctgg c::ccaggaag ttcaacacta cagagagggt ccttcagggc 840 

ctgctaaggc ccttgttcaa gaacaccagc qctgcccctc tgtactctgg CTigcaggctg 900 

accutgctca ggccagagaa agatggggaa gccaccggag tggatgccat ctgcacccac 960 

cgccctgacc ccacaggccc: tgggctggau agagagcagc tgtatttgga gctgagccag 1020 

ctgacccaca gcatcactca gctgggcccc tacacactgg acagggacag tctctatgtc 1080 

aatggtttca cccatcggag ctctgtaccc accaccagca ccggggtggt caycgaygag 1140 

ccattcacac tgaacttcac catcaacaac ctgcgctaca cggcggacat gggccaaccc 1200 

gqct.cr.ctca agttcaanat cacagacaac gtcatgaagc acccgctcag tcctttqttc 1260 

cagaggagca gcctgggtgc acggtacaca ggctgcaggg tcaccgcact aaggtctgtg 1320 

aagaacqgtq ctgagacacq ggtggacctc ctccqcacct acctgcagcc cctcagcggc 1380 

ccaggtctgc ctatcaagca ggtgttccat gagctgagcc agcagaccca Cggcatcacc 1440 

cggctgggcc cctactcrct ggacaaagac agcctcracc ttaacggtta caatgaacct 1500 

ggtccagatg agcctcctac aactcccaag ccagccacca cattcctgcc Ccctctgtca 1560 

gaagccacaa cagccatggg qtaccacctg aagaccctca cactcaactt caccacctcc 1620 

aatctccagt attcaccaga tatgqqcaag ggctcagcta cattcaacr.c caccgagggg 1680 

gcccttcagc acctgctcag acccttgttc cagaagagca gcatgggccc cttctacttg 1740 

ggttgccaac rgatccccct caggcctgag aaggatgggg cagccactgg tqtggacacc 1800 

acctgcacct accaccctga ccctgtgggc cccgggctgg acatacagca gctttacccg 1860 

gagcugagtc agctgaccca rggtctcacc caactgggcr. cctatgtccc ggacacggat 1920 

agcctcttca ccaatggcca i^gcaccccag aatttatcaa tccggggcga ctaccagata 1980 

aatttccaca ttgtcaactg gaaccccagt aatccagacc ccacatcctc agagtacatc 2040 

accctgcrga gggacatcca ggacaaggtc accacactct acaaaggcag tcaacracat 2100 

gacacattcL* gcttctgcct ggtcaccaac ttgacqatgg actccgtgtt ggtcactgtc 2160 

aaggcatrgt tctcctccaa tttggacccc agcctggtgg agcaagtctt tctagataag 2220 

accctgaatg cctcattcca ttggctgggc tccacctacc agttggtgga catccatgtg 2280 

acagaaatgg agtcatcagt ttatcaacca acaagcagct ccagcaccca gcacttctac 2340 

ctgaauttca ccatcaccaa cctaccatat: tcccaggoca aagcccagcc aggcaccacc 2400 

aattaccaga ggaacaaaag caatattgag gatgcggcac cacaccgggg tggactccct 2460 

gtgtaacttc tcgccactgg cccggagagt agacagagtt gccatctatg aggaatttct 2520 

gcggatgacc cggaatggta cccagccgca gaacttcacc ctggacagga gcagtgtcct 258C 

tgtggatggg tattttccca acagaaatga gcccttaact gggaattctg accttccctt 2640 

ctgggctgtc atcctcaccg gcCUgycagg acr.cccggga ctcatcacat gcctgatctc 2700 

cggtgtccTig gtgaccaccc gccggcggaa gaaggaagga gaatacaacg tccagcaaca 2760 

gtgcccaggc tactaccagt cacacctaga cccggaggat ctgcaatgac LgyaacL-gc 2920 

cggtgcctgg ggtgccCttc ccccagccag ggrccaaaga agcttggctg gggcagaaac 2380 

aaaccatatt ggtcggaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2940 

aaa 2943 

<210> 386 

<211> 2608 

<212> DNA 

<213> Homo sapiens 

<400> 386 

gttcaagagc accagtgtcg gccctctgta ctctggccgc agactgactt tqctcaggcc 60 
tgaaaaggac gggacagcca ctggagtgga tgccatctgc acccaccacc ctgaccccaa 120 
aagccctagg ctggacagag agcagctgta ctgggagctg agccagctga cccacaatat 180 
cactgagctg ggcccctatg ccctggacaa cgacagcctc cttgtcaatg gtttcactca 240 
tcggagctct gtgtccacca ccagcactcc tgggaccccc acagtgtatc tgggagcatc 300 
taagactcca gcctcgatat ttggcccttc agctgccagc catctcctga tactattcac 360 
cctcaacttc accatcacta acctgcggta tgaggagaac atgtggcctg gctccaggaa 4 20 
gttcaacact acagagaggg tccttcaggg cctgctaagg cccttgttca agaacaccag 480 
tgttggccct ctgtactctg gctgcaggct gaccttgctc aggccagaga aagatgggga 540 
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agccaccgga gT:ggatgcca tctgcaccca 
cagagagcag ctgnacrtgg agctgagcca 
cracacactg gacagggaca gtctctatgt 
caccaccagc accqgggtgg Ccagcgagga 
cctgcgctac atggcggaca tgggccaacc 
cgtcatgaag cacctgctca gtcctttgtt 
aggctgcagg gtcatcgcac taaggtc-gt 
cctctgcacc tacctgcagc ccctcagcgg 
tgagctgagc cagcagaccc atggcatcac 
cagcctctac cttaacggtt acaatgaacc 
gccagccacc acartcctgc ctcctctgtc 
gaagaccctc acactcaact ccaccatctc 
qggctcagct acattcaact ccaccgaggg 
ccagaagagc agcatgggcc ccttctactt 
gaaggatggg gcagccactg gtgtggacac 
ccccgggctg gacatacagc agctttactg 
ccaactgggc Ltctatgtcc r.ggacaggga 
gaatttatca atccgggqcg agtaccagat 
caatccagac cccacatcct cagagtacat 
caccacactc tacaaaggca gtcaactaca 
rntgacgatg gactcogrgt cggccactgt 
cagcctggtg gagcaagzcc ttctagataa 
ctccacctac cagttggTiqg acatccatgt 
aacaagcagc tccagcaccc aqcacttcta 
ttcccaggac aaagcccagc caggcaccac 
ggatgcgclc aaccaactct tccgaaacag 
agcttcaaca ttcaggtctg tccccaacag 
cttctcgcca ctggcTicgga gaqragacag 
gacccggaat ggtacccagc tgcagaactt 
tgggtatttt cccaacagaa atgagccctc 
cgtcatccrc atcggcttgg caggacccct 
cctggtgacc acccgccggc ggaagaagga 
aggctactac cagtcacacc tagacctgga 
ctggggcgcc tttcccccag ccagggccca 
tattggucgg acacaaaaaa aaaaaaaa 



ccgccccgac cccacaggcc ctgggctgga 600 
gcrgacccac agcaucactg agctgggccc 660 
caatggtttc acccatcgga gctctgtacc 120 
gccatucaca crgaacttca ccatcaacaa 780 
cggctccctc aagttcaaca ccacagacaa 840 
ccagaggagc aqcctgggtg cacggtacac 900 
gaagaacggt gctgagacac gggtggacct 960 
ccrraggtcUg cctatcaagc aggtgttcca 1020 
ccggctgggc cccTiactctc tggacaaaga 1080 
tggtccagat gagcctccna caactcccaa U40 
agaagccaca acagccatgg ggtaccacct 1200 
caatctccag tatccaccag atatgggcaa 1260 
ggtccttcag cacctgctca gacccttgtt 1320 
gggttgccaa ctgatctccc tcaggccrga 1380 
cacctgcacc taccaccctg accctgtggg 1440 
cgagctgagt cagctgaccc atggtgtcac 1500 
tagcctcttc atcaatggct atgcacccca 1560 
aaatttccac attgtcaact ggaacctcaq 1520 
caccctgccg agggacatcc aggacaaggt 1680 
tgacacatrc cgcttctgcc tggtcaccaa 1740 
caaggcaCT-g ttctcctcca atttggaccc 1800 
gaccctgaat gcctcattcc attggctggg 1360 
gacagaaatg gagtcatcag tttatcaacc 1920 
cctgaatctc accatcacca accnaccata 1980 
caattaccag aqgaacaaaa ggaatattga 2040 
cagcatcaag agttattttt crgactgtca 2100 
gcaccacacc ggggtggact ccccgtgtaa 2160 
agtcgccatc tiatgaggaat ttctgcggat 2220 
caccccggac aggagcagtg tccttgtgga 2280 
aactgggaac tctgaccttc ccttctgggc 2340 
gggactcatc acatgcctga tctgcggtgt 2400 
aggagasmac aacgrccagc aacagrgccc 2460 
ggatctgcaa tgacrggaac Lligccggtgc 2520 
aagaagcttg cctggggcag aaataaacca 2580 

2608 



<210> 387 

<211> 1761 

<212> DNA 

<2i3> Homo sapiens 



<400> 387 

ctgaacttca ccatcaacaa cctgcgctac 
aagttcaaca rcacagacaa cgtcatgaag 
agcctgggtg cacggtacac aggctgcagg 
gctgagacac gggtggacct cctctgcagg 
ggctgggccc ctactctctg gacaaagaca 
ccacattcct gcctcctctg tcagaagcca 
tcacactcaa cttcaccatc tccaatctcc 
ctacattcaa ctccaccgag ggggtccttc 
gcagcaCqgq ccccttctac ttgggttgcc 
gggcagccac tggtgtggac accacctgca 
tggacataca gcagctttac tgggagctga 
gcttctatgt cctggacagg gatagcctct 
caatccgggc cgagtaccag ataaatttcc 



atggcggaca tgggccaacc cggctccctc 60 

cacctgctca gtcctttgtt ccagaggagc 120 

gtcatcgcac taaggtctgt gaagaacggt 180 

taggtgcaga ggaggtccac ggcatcaccc 240 

gcctctacct taacgctccc aagccagcca 300 

caacaqccat ggggtaccac ctgaagaccc 360 

agtattcacc agatatgggc aagggctcag 420 

agcacctgct cagacccttg ttccagaaga 490 

aactgatctc cctcaggcct gagaaggatg 540 

cctaccaccc tgaccctgtg ggccccgggc 600 

gtcagctgac ccatggtgtc acccaactgg 660 

tcatcaatgg ctatgcaccc cagaatttat 720 

acattgtcaa ctggaacctc agtaatccag 780 
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accccacatc 
tctacaaagg 
tqgactccgt 
tggagcaagt 

gctccagcac 
acaaagccca 
tcaaccaac- 
catrcaggtc 
cactggctcg 
atggcaccca 
ttcccaacag 
tcatcggctt 
ccacccgccg 
accagtcaca 
cctttccccc 
ggacacaaaa 



ctcagagcac 
cagtcaacta 
gt tggtcact 
ctttccagat 
ggacat ccat 
ccagcact-c 
gccaggcacc 
cct ccgaaac 
tgt ccccaac 
gagagtagac 
gctgcagaac 
aaatgagccc 
ggcaggact c 
gcggaagaag 
cctagacct g 
agccagggt c 
aaaaaaaaaa 



atcaccctgc 
Cdugacacat 
gtcaaggcat 
aagaccctga 
q.tqacagaaa 
tacctgaauL 
accaattacc 
agcagcatca 
aggcaccaca 
agagt Cgcca 
ttcaccctgg 
ttaact ggga 
ctigggactca 
gaaggagaat. 
gaggatctgc 
caaagaagct 
a 



tgagggacat 
tccgct Uccg 
tgttctcctc 
atccct cat c 
tgcaqtcatc 
tcaccatcac 
agaggaacaa 
agagttactt: 
ccggggtgga 
tctatgagga 
acaggagcag 
attc-gacct 
tcacatgcct 
acaacqtcca 
aatgact gga 
tggctggggc 



ccaggacaag 
cctggtcacc 
caatt tggac 
ccaccggctg 
agtttaccaa 
caacctacca 
aaggaacatt 
ttctgactgt 
ctccctgtgt 
atttctgcgg 
tigtccrtgtg 
tcccttctgg 
gat ctycggt 
gcaacagt gc 
acttgccggt 
agaaataaac 



gtcaccacac 
aacttgacga 
cccagcctgg 
ggctccdcct 
ccaacaagca 
cattcccacg 
gaggaUgcgc 
caagtttcaa 
aacttctcgc 
acgacccgga 
gatgggtatt 
gctgtcatcc 
gtcctggLga 
ccaggctact 
gcctggggtg 
catattggtc 



840 

900 

9 60 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1550 

1620 

1680 

1740 

1751 



<210> 388 
<211> 772 
<212> PRT 

<2 13> Home sapiens 
<400> 388 

Met Ser Met Val Ser His Ser Gly Ala Leu Cys Pro Pro Leu Ala Phe 

10 15 

Leu Giy Fro Pro Gin Trp Thr Trp Glu His Leu Gly Leu Gin Fhe Leu 
20 25 30 

Asn Leu Val Pro Arg Leu Pro Aia Leu Ser Trp Cys Tyr Ger Leu Ser 
35 40 45 

Thr Ser Pro Ser Pro Thr Cys Gly Met Arg Arg Thr Cys Ser Thr Leu 
50 55 60 

Ala Pro Gly Ser Ser Thr Pro Arg Arg Gly Ser Phe Arg Aia Trp Ser 
65 70 75 80 

Leu Phe Lys Ser Thr Ser Val Gly Pro Leu Tyr Ser Gly Cys Arg Leu 
85 90 95 

Thr Leu Leu Arg Pro Glu Lys Asp Gly Thr Ala Thr Gly Val Asp Ala 
100 105 110 

lie Cys Thr His His Pro Asp Pro Lys Ser Pro Arg Leu Asp Arg Glu 
li5 120 125 

Gin Leu Tyr Trp Glu Leu Ser Gin Leu Thr His Asn lie Thr Glu Leu 
130 135 140 



Gly Pro Tyr Ala Leu Asp Asn Asp Ser Leu Phe Val Asn Gly Phe Thr 
145 150 155 160 



His Arg Ser Ser Vai Ser Thr Thr Ser Thr Pro Gly Thr Pro Thr Val 
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165 170 175 

Tyr Leu Gly Aia Ser Lys Thr Pro Ala Ser lie Phe Giy Pro Ser Ala 
180 185 190 

Ala Ser His Leu Leu lie Leu Phe Thr Leu Asn Phe Thr lie Thr Asn 
195 200 205 

Leu Arg Tyr Glu Glu Asn Met Trp Pro Giy Ser Arg Lys Phe Asn Thr 
210 215 220 

Thr Giu Arc Vai Lea Gin Giy Leu Leu Arg Pro Leu Phe Lys Asn Thr 
225 230 235 2A0 

Ser Vai Giy Pro Leu Tyr Ser Gly Cys Arg Leu Thr Leu Leu Arg Pro 
245 250 255 

Giu Lys Asp Giy Giu Ala Thr Giy Vai Asp Aia lie Cys Thr His Ary 
260 265 270 

Pro Asp Pro Thr Giy Pro Gly Leu Asp Ary G.ln Gin Leu Tyr Leu Glu 
275 280 285 

Leu Ser Gin Leu Thr His Ser lie Thr Giu Leu Giy Pro Tyr Thr Leu 
290 295 300 

Asp Arg Asp Ser Leu Tyr Vai Asn Giy Phe Thr His Arg Ser Ser Va.l 
305 310 315 320 

Pro Thr Thr Ser Thr Gly Vai Vai Ser Glu Giu Pre Phe Thr Leu Asn 
325 330 335 

Pile Thr lie Asn Asn Leu Arg Tyr Met Ai.-!i Asp Met Giy Gin Pro Giy 
340 345 350 

Ser Leu Lys Phe Asn Tie Thr Asp Asn Vai Met Lys His Leu Leu Ser 
355 360 365 

Pro Leu Phe Gin Arg Ser Ser Leu Giy Aia Arg Tyr Thr Gly Cys Arg 
370 375 380 

Vai lie Aia Leu Arg Ser Vai Lys Asn Gly Aia Glu Thr Arg Vai Asp 
385 390 395 400 

Leu Leu Cys Thr Tyr Leu Gin Pro Leu Ser Gly Pro Giy Leu Pro lie 
405 410 415 

Lys Gin Vai Phe His Giu Leu Ser Gin Gin Thr His Gly lie Thr Arg 
420 425 430 

Leu Giy Pro Tyr Ser Leu Asp Lys Asn Ser Leu Tyr Leu Asn Giy Tyr 
435 440 445 



Asn Giu Pro Giy Pro Asp Giu Pro Pro Thr Thr Pro Lys Pro Aia Thr 
45Q 455 460 
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Thr Phe Leu Fro Pro Leu Ser Glu Ala Thr Thr Ala Met Giy Ty- His 
^65 470 ,75 ^ \so 

Leu Lys Thr Leu Thr Leu Asn Phe Thr lie Ser A.sn Leu Gin Tyr Ser 

Pro Asp Met Giy Lys Giy Ser Aid Thr Phe Asn Ser Thr Glu Giy Vai 
500 505 510 

Leu Gin His Leu Leu Arg Pro Leu Phe Gin Lys Ser Ser Met Giy Pro 
515 520 525 

PhG Tyr Leu Giy Cys Gin Leu lie Ser Leu Arg Pro Glu Lys Asp Giy 
530 535 540 

Aia Ala Thr Gly Val Asp Thr Thr Cys Thr Tyr His Fro Asp P-o Vai 
^45 550 555 560 

Giy Pro Gly Leu Asp lie Gin Gin Leu Tyr Trp Glu Leu Ser Gin Leu 
565 570 575 

Thr His Giy Vai Thr Gin Leu Gly Phe Tyr Val Leu Asp Arg Asp Ser 
580 585 590 

Leu Phe lie Asn Giy Tyr Ala Pro Gin Asn Leu Ser lie Arg Gly Glu 
595 600 605 

Tyr Gin lie Asn Phe His lie Vai Asn Trp Asn Leu Ser Asn Pro Asp 
610 615 ' 62C 

Pro Thr Ger Ser Glu Tyr lie Thr Leu Leu Arg Asp He Gin Asp Lys 
625 630 635 640 

Val Thr Thr Leu Tyr Lys Giy Ser Gin Leu His Asp Thr Phe Arg Phe 
^^^■^ 650 655 

Cys Leu Vai Thr Asn Leu Thr Met Asp Ser Val Leu Val Thr Vai Lys 
660 665 670 

Aid Leu Ptie Ser Ser Asn Leu Asp Pro Ser Leu Val Glu Gin Vai Phe 
675 680 685 

Leu Asp Lys Thr Leu Asn Ala Ser Phe His Trp Leu Gly Ser Thr Tyr 
690 695 700 

Gin Leu Val Asp lie His Val Thr Glu Met Glu Ser Ser Va] Tyr Gin 
705 710 715 720 

Pro Thr Ser Ser Ser Ser Thr Gin His Phe Tyr Leu Asn Phe Thr lie 
725 730 735 

Thr A.sn Leu Pro Tyr Ser Gin Asp Lys Aia Gin Pro Giy Thr Thr Asn 
740 745 750 
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Tyr Gin Arg Asa Lys Arcj Asn He G)u Asp Ala Ala Pro His Arg Gly 
755 760 765 

Gly Leu Pro Val 
770 



<210> 389 
<211> 833 
<212> PRT 

<213> Homo sapiens 
<400> 389 

Phe Lys Ser Thr Ser Val Gly Pro Leu Tyr Ser Cly Cys Arg Leu Thr 
5 10 15 

Leu Leu Arg Pro Glu Lys Asp Gly Thr Ala Thr Gly Val Asp Ala T l.e 
20 25 30 

Cys Thr His His Pro Asp Pro Lys Ser Pro Arg Leu Asp Arg Glu Gin 
35 ^0 45 

Leu Tyr Trp Glu Leu Ser Gin Leu Thr liis Asn lie Thr Glu Leu Glv 
50 55 60 

Pro Tyr Ala Leu Asp Asn Asp Ser Leu Phe Val Asn Gly Phe Thr His 
65 70 75 80 

Arg Ser Ser Val Ser Thr Thr Ser Thr Pro Gly Thr Pro Thr Val Tyr 
G5 90 95 

Leu Gly Ala Ser Lys Thr Pro Ala Ser He Phe Gly Pro Ser Ala Ala 
100 105 110 

Ser His Leu Leu He Leu Phe Thr Leu Asn Phe Thr lie Thr Asn Leu 
115 120 125 

Arg Tyr Glu Glu Asn Met Trp Pro Gly Ser Arg Lys Phe Asn Thr Thr 
130 135 140 

Glu Arg Val Leu Gin Gly Leu Leu Arg Pro Leu Phe Lys Asn Thr Ser 
145 150 155 160 

Val Gly Pro Leu Tyr Ser Gly Cys Arg Leu Thr Leu Leu Arg Pro Glu 
165 170 175 

Lys Asp Gly Glu Ala Thr Gly Val Asp Ala He Cys Thr His Arg Pro 
180 185 190 

Asp Pro Thr Gly Pro Gly Leu Asp Arg Glu Gin Leu Tyr Leu Glu Leu 
195 200 205 



Ser Gin Leu Thr His Ser He Thr Glu Leu Gly Pro Tyr Thr Leu Asp 
210 215 220 
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Arq Asp Ser Leu Tyr Val Asn Gly Phe Thr His Arg Ser Ser Val Pro 
225 230 235 240 

Thr Thr Ser Thr Gly Val Val Ser Glu Glu Pro Phe Thr Leu Asn Phe 
245 250 255 

Thr He Asn Asn Leu Arg Tyr Met Ala Asp Met Gly Gin Pro Gly Ser 
260 265 270 

Leu Lys Phe Asn He Thr Asp Asn Val Met Lys His Leu Leu Ser Pro 
275 280 235 

Leu Phe Gin Arg Ser Ser Leu Gly Ala Arg Tyr Thr Gly Cys Arg Val 
290 295 300 

He Ala Leu Arg Ser Val Lys Asn Gly Ala Glu Thr Arg Val Asp Leu 
305 310 315 320 

Leu Cys Thr Tyr Leu Gin Pro Leu Ser Gly Pro Gly Leu Pro He Lys 
325 330 335 

Gin Val Phe His Glu Leu Ser Gin Gin Thr His Gly He Thr Arg Leu 
340 345 350 

Gly Pro Tyr Ser Leu Asp Lys Asp Ser Leu Tyr Leu Asn Gly Tyr Asn 
355 360 365 

Glu Pro Gly Pro Asp Glu Pro Pro Thr Thr Pre Lys Pro Ala Thr Thr 
370 375 380 

Phe Leu Pro Pro Leu Ser Glu Ala Thr Thr Ala Met Gly Tyr His Leu 
385 390 395 400 

Lys Thr Leu Thr Leu Asn ?h.e Thr He Ser Asn Leu Gin Tyr Ser Pro 
405 410 415 

Asp Met Gly Lys Gly Ser Ala Thr Phe Asn Ser Thr Glu Gly Val Leu 
420 425 430 

Gin His Leu Leu Arg Pro Leu Phe Gin Lys Ser Ser Met Gly Pro Phe 
435 440 445 

Tyr Leu Gly Cys Gin Leu He Ser Leu Arg Pro Glu Lys Asp Gly Ala 
450 455 460 

Ala Thr Gly Val Asp Thr Thr Cys Thr Tyr His Pro Asp Pro Val Gly 
465 470 475 480 

Pro Gly Leu Asp He Gin Gin Leu Tyr Trp Glu Leu Ser Gin Leu Thr 
485 490 495 



His Gly Val Thr Gin Leu Gly Phe Tyr Val Leu Asp Arg Asp Ser Leu 
500 505 510 



Phe He Asn Gly Tyr Ala Pro Gin Asn Leu Ser He Arg Gly Glu Tyr 
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515 520 



525 



Gin lie Asn Phe Hi^ lie Val Asn Trp Asn Leu Ser Asn Pro Asp Pro 
530 535 540 

Thr Ser Ser Glu Tyr He Thr Leu Leu Ary Asp He Gin Asp Lys Val 

555 560 

Thr Thr Leu Tyr Lys Gly Ser Gin Leu (lis Asp Thr Phe Arg Phe Cys 
565 570 575 

Leu Val Thr Asn Leu Thr Met Asp Ser Val Leu Val Thr Val Lys Ala 
580 585 590 

Leu Phe Ser Ser Asn Leu Asp Pro Ser Leu Val Glu Gin Val Phe Leu 
595 600 605 

Asp Lys Thr Leu Asn Ala Ser Phe His Trp Leu Gly Ser Thr Tyr G^n 
610 615 620 

Leu Val Asp Tie His Val Thr Clu Met Glu Ser Ser Val Tyr Gin Pre 
^25 630 635 640 

Thr Ser Ser Ser Ser Thr Gin His Phe Tyr Leu Asn Phe Thr He Thr 
^45 650 655 

Asn Leu Pro Tyr Ser Gin Asp Lys Ala Gin Pro Gly Thr Thr Asn Tyr 
660 665 670 

Gin Arg Asn Lys Arg Asn He Glu Asp Ala Leu Asn Gin Leu Phe Arg 
675 680 605 

Asn Ser Ser He Lys Ser Tyr Phe Ser Asp Cys Gin Val Ser Thr Phe 
690 695 700 

Arg Ser Val Pro Asn Arg Ills His Thr Gly Val Asp Ser Leu Cys Asn 
705 710 715 720 

Phe Ser Pro Leu Ala Arg Arg Val Asp Arg Val Ala He Tyr Glu Glu 
725 730 735 

Phe Leu Arg Met Thr Arg Asn Gly Thr Gin Leu Gin Asn Phe Thr Leu 
7^0 745 750 

Asp Arg Ser Ser Val Leu Val Asp Gly Tyr Phe Pro Asn Arg Asn Glu 
755 760 765 

Pro Leu Thr Gly Asn Ser Asp Leu Pro Phe Trp Ala Val lie Leu He 
770 775 700 

Gly Leu Ala Gly Leu Leu Gly Leu Tie Thr Cys Leu He Cys Gly Val 
785 790 795 300 



Leu Val Thr Thr Arg Arg Arg Lys Lys Glu Gly Glu Tyr Asn Val Gin 
805 810 815 
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Gin Gin Cys Pro Gly Tyr Tyr Gin Ser His Leu Asp Leu GLu Asp Leu 
820 825 330 



Gin 



<210> 390 
<211> 438 
<212> PRT 

<213> Homo sapiens 
<400> 390 

Met Gly Tyr His Lou Lys Thr Leu Thr Leu Asn Phe Thr lie Ser Asn 
5 10 15 

Leu Gin Tyr Ser Pro Asp Met Gly Lys Gly Ser Ala Thr Phe Asn Ser 
20 25 30 

Thr Glu Gly Val Leu Gin His Leu Leu Arg Pro Leu Phe Gin Lys Ser 
35 40 45 

Ser Met Giy Pro Phe Tyr Leu Gly Cys Gin Leu lie Ser Leu Arg Pro 
50 55 60 

Glu Lys Asp Gly Ala Ala Thr Gly Val Asp Thr Thr Cys Thr Tyr His 
65 70 75 80 

Pro Asp Pro Val Giy Pro Gly Leu Asp lie Gin Gin Leu Tyr Trp Glu 
85 90 95 

Leu Ser Gin Leu Thr His Gly Val Thr Gin Leu Gly Phe Tyr Val Leu 
100 105 110 

Asp Arg Asp Ser Leu Phe lie Asn Gly Tyr Ala Fro Gin Asn Leu Ser 
115 120 125 

Tie Arg Giy Glu Tyr Gin lie Asn Phe His lie Val Asn Trp Asn Leu 
130 135 140 

Ser Asn Pro Asp Pro Thr Ser Ser Glu Tyr lie Thr Leu Leu Arg Asp 
145 150 155 160 

lie Gin Asp Lys Val Thr Thr Leu Tyr Lys Gly Ser Gin Leu His Asp 
165 170 175 

Thr Phe Arg Phe Cys Leu Val Thr Asn Leu Thr Met Asp Ser Val Leu 
180 185 190 

Val Thr Vai Lys Ala Leu Phe Ser Ser Asn Leu Asp Pro Ser Leu Val 
195 200 205 



Glu Gin Val Phe Leu Asp Lys Thr Leu Asn Ala Ser Phe His Trp Leu 
210 215 220 
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Gly Ser Thr Tyr Gin Leu Vai Asp lie His Vai Thr Glu Met Glu Ser 
225 23C 235 240 

Ser Vai Tyr Gin Pro Thr Ser Ser Ser Ser Thr Gin His Phe Tyr Leu 
245 250 255 

Asn Phe Thr lie Thr Asn Leu Pro Tyr Ser Gin Asp Lys Ala Gin Pro 
260 265 270 

Gly Thr Thr Asn Tyr Gin Arg Asn Lys Arg Asn lie Glu Asp Ala Leu 
275 280 285 

Asn Gin Leu Phe Arg Asn Ser Ser lie Lys Ser Tyr Fhe Ser Asp Cys 
290 295 300 

Gin Vai Ser Thr Phe Arg Ser Vai Pro Asn Arg His His Thr Gly Vai 
305 310 315 320 

Asp Ser Leu Cys Asn Phe Ser Pro Leu Ala Arg Arc Vai Asp Arg Vai 
325 330 ^ 335 

Ala lie Tyr Glu Glu Phe Leu Arg Met Thr Arg Asn Gly Thr Gin Leu 
3^*0 345 350 

Gin Asn Phe Thr Leu Asp Arg Ser Ser Vsi Leu Vai Asp Gly Tyr Phe 
355 360 365 

Pro Asn Arg Asn Glu Pro Leu Thr Gly Asn Ser Asp Leu Pro Phe Trp 
370 375 380 

Ala Vai lie Leu lie Gly Leu Ala Gly Leu Leu Gly Leu lie Thr Cys 
385 390 395 400 

Leu He Cys Gly Vai Leu Vai Thr Thr Arg Arg Arg Lys Lys Glu Gly 
405 410 

Glu Tyr Asn Vai Gin Gin Gin Cys Pro Gly Tyr Tyr Gin Ser His Leu 
420 425 ' 430 

Asp Leu Glu Asp Leu Gin 
435 

<210> 391 
<211> 2627 
<2i2> DNA 

<213> Homo sapiens 
<400> 391 

ccacgcgtcc gcccacgcgt ccggaaggca gcggcagctc cactcagcca gcacccagat 60 
acgctgggaa ccttccccag ccatggcttc cctggggcag aticctcttct ggagcataat 120 
tagcatcatc attattctgg ctggagcaat tgcactcatc attggctttg gtatttcagg 180 
gagacactcc atcacagtca c-actgtcgc ctcagctggg aacattgggg aggatggaat 240 
cctgagctgc acttttgaac cucacatcaa actttctgat atcgtgatac aatggccgaa 300 
ggaaggtgtt ttaggcttgg tccatgactt caaagaaggr. aaagatgagc tigtcggagca 360 
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ggatgaaatg ttcagaggcc ggacaccagt gcttgctgat caagtgatag ttggcaatgc 420 

ctcttcgcgg ctgaaaaacg tgcaactcac agatigctggc acctacaaat cttatatcat 480 

cacttctaaa ggcaagggga atgctaacct tgagtataaa actggagcct tcagcatgcc 540 

ggaagtgaat gtggactata atgccagctc agagaccttg cggtgtgngg ctccccgatg 600 

gttcccccag cccacagtgq tctgggcatc ccaagttgac cagggagcca acttctcgga 660 

agtctccaa- accagcttrg agctgaacr.c tgagaatgtg accatgaagg ttgtgtctgt 720 

cctctacaat gttacgatca acaacacata ctcctgtatg attgaaaatg acattgccaa 780 

agcaacaggg gatatcaaag tgacagaatc ggagatcaaa aggcggagtc acctacagct 840 

gctaaactca aaggcttctc tgtgtgtctc ttctrtcttt gccatcagct gggcacttct 900 

gcctctcagc ccttacctga tgctaaaata atgtgccttg gccacaaaaa agcatgcaaa 960 

gtcattgtta caacagggat ctacagaact atttcaccac cagatatgac ctagttttat 1020 

atttctggga ggaaatgaat tcatatctag aagtctggag tgagcaaaca agagcaagaa 1080 

acaaaaagaa gccaaaagca gaaggctcca atatgaacaa gataaatcta tcttcaaaga 1140 

catattagaa gtrgggaaaa taattcatgt gaactagaca agtgtgttaa gagtgataag 1200 

taaaatgcac gtggagacaa gtgcatcccc agatctcagg gacctccccc tgcctgtcac 1260 

ctggggagtg agaggacagg atagtgcatg ttctttgtct ctgaattttt agttatatgt 1320 

gctgtaatgt tgctctgagg aagcccctgg aaagtctatc ccaacatatc cacatcttat 1380 

attccacaaa ttaagctgra gtatgtaccc taagacgctg ctaattgact gccacrtcgc 1440 

aacrcaggcg cggctgcatt ttagtaatgg gtcaaatgat tcacttttta tcaLgcttcc 1500 

aaaggtgcct tggcttctct ccccaactga caaatgccaa agtcgagaaa aatgatcaca 1560 

attttagcat aaacagagca gccggcgaca ccyartttat: aaataaactg accaccttct 1620 

ttttaaacaa acaaatgcgg gtttatttct cagatgatgt tcatccgtga atggtccagg 1680 

gaaggacctt tcaccttgac tatatggcat tatgtcatca caagctctga ggcttctc:c:t 1740 

ttccatcctg cgtggacagc taagacctca gttttcaata gcatctagag cagtgggact 1800 

cagctggggt gatttcgccc cccatctccq ggggaatgtc tgaagacaat tttggttacc 1860 

tcaatgaggg agtggaggag gatacagtgc tactaccaac tagtggataa aggccaggga 1920 

tgctgctcaa cctcctacca tgtacaggac gtctccccat tacaactacc caatccgaag 1980 

tictcaactgt ctcaggacta agaaaccctg gttttqagta gaaaagggcc tggaaagagg 2040 

ggagccaaca aatctgtctg cttcctcaca titagtcattg gcaaataagc attctgcctc 2100 

rttggctgct ycctcagcar: agagagccag aactctatcg ggcaccagga taacatctct 2160 

cagtgaacag agttgacaag gcctatggga aatgcctgat gggattatct tcagcttgtt 2220 

gagctcctaa gtttctttcc cttcattcta ccctgcaaqc caagrtctgt aagagaaatg 2280 

cctgagttct agctcaggtt ttcttactct gaatttagat ctccagaccc ctcctggcca 2340 

caattcaaat taaggcaaca aacacatacc ttccatgaag cacacacaga cttttgaaag 240G 

caaggacaat gactgcttga attgaggcct: tgaggaatga agctttgaag gaaaagaata 24 60 

ctttgtttcc agcccccLtc ccacactctt catgcgttaa ccactgcctt cctggaccnt 2520 

ggagccacgg tcactgtatt acatgttgtt atagaaaact gattttagag t: tctgatcgt 25B0 

tcaagagaat gattaaatat acatttccta caccaaaaaa aaaaaaa 2627 

<210> 392 
<211> 310 
<212> PRT 

<213> Homo sapiens 
<400> 392 

His Ala Ser Ala His Ala Ser Gly Arg Gin Arg Gin Leu His Ser Ala 
5 10 15 

Ser Thr Gin He Arg Trp Giu Pro Sec Pro Ala Met Ala Ser Leu Gly 
20 25 30 

Gin He Leu Phe Trp Ser He He Ser lie He He He Leu Ala Gly 
35 40 45 



Ala He Ala Leu He He Gly Phe Gly He Ser Gly Arg His Ser He 
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50 55 60 

Thr Val Thr Thr Val Ala Ser Ala Gly Asn He Gly Glu Asp Gly lie 

65 70 75 80 

Leu Ser Cyr. Thr Phe Glu ?ro Asp lie Lys Leu Ser Asp He Val He 
85 90 95 

Gin Trp Leu Lys Glu Gly Val Leu Gly Leu Val His Glu Phe Lys Glu 
100 105 110 

Gly Lys Asp Glu Leu Ser Glu Gin Asp Glu Met Phe Arg Gly Arg Thr 
115 120 125 

Ala Val Phe Ala Asp Gin Val He Val Gly Asn Ala Ser Leu Arg Leu 
130 135 140 

Lys Asn Val Gin Leu Thr Asp Ala Gly Thr Tvr Lys Cys Tyr I'e He 
145 150 155 160 

Thr Ser Ly.s G] y Lys Gly Asn Ala Asn Leu Glu Tyr Lys Thr Gly Ala 
165 170 175 

Phe Ser Met Pro Glu Val Asn Val Asp Tyr Asn Ala Ser Ser Glu Thr 
180 185 190 

Leu Arg Cys Glu Ala Pro Arg Trp Phe Pro Gin Pro Thr Val Val Trp 
195 200 205 

Ala Ser Gin Val Asp Gin Gly Ala Asn Phe Ser Glu Val Ser Asn Thr 
210 215 220 

Ser Phe Glu Leu Asn Ser Glu Asn Val Thr Met Lys Val Val Ser Val 
225 230 235 ^ 240 

Leu Tyr Asn Val Thr He Asn Asn Thr Tyr Ser Cys Met He Giu Asn 
245 250 255 

Asp He Ala Lys Ala Thr Gly Asp He Lys Val Thr Glu Ser Glu He 
260 265 270 

Lys Arg Arg Ser His Leu Gin Leu Leu Asn Ser Lys Ala Ser Leu Cys 
275 280 285 

Val Ser Ser Phe Phe Ala He Ser Trp Ala Leu Leu Pro Leu Ser Pro 
290 295 300 

Tyr Leu Met Leu Lys 
305 



<210> 393 
<211> 283 
<212> PRT 
<213> Homo sap.iens 
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<400> 393 

Met Ala Ser Leu Giy Gin He Leu Phe Trp Ser lie He Ser lie He 
5 15 

lie He Leu Ala Giy Ala He Ala heu lie lie Giy Phe Giy He Ser 
20 25 30 

Giy Arg His Ser He Thr Vai Thr Thr Vai Ala Ser Ala Giy Asn He 
35 40 45 

Giy Glu Asp Giy He Leu Ger Cys Thr Phe Glu Pro Asp He Lys Leu 
50 55 60 

Ser Asp He Val He Gin Trp Leu Lys Glu Giy Val Leu Giy Leu Vai 
65 70 75 80 

His Glu Phe Lys Glu Giy Lys Asp Glu Leu Ser Glu Gin Asp Glu Met 
85 90 95 

Phe Arg Giy Arg Thr Ala Vai Phe Ala Asp Gin Val He Val Giy Asn 
100 105 110 

Ala Ser Leu Arg Leu Lys Asn Vai Gin Leu Thr Asp Ala Giy Thr Tyr 
115 120 125 

Lys Cys Tyr lie He Thr Ser Lys Giy Lys Giy Asn Ala Asn Leu Glu 
130 135 140 

Tyr Lys Thr Giy Ala Phe Ser Met Pro Glu Vai Asn Val Asp Tyr Asn 
145 150 155 150 

Ala Ser Ser Glu Thr Leu Arg Cys Giu Ala Pro Arg Trp Phe Pro Gin 
165 170 175 

Pro Thr Val Val Trp Ala Ser Gin Vat Asp Gin Giy Ala Asn Phe Ser 
180 185 190 

Glu Vai Ser Asn Thr Ser Phe Glu Leu Asn Ser Glu Asn Val Thr Met 
195 200 205 

Lys Vai Val Ser Val Leu Tyr Asn Vai Thr lie Asn Asn Thr Tyr Ser 
210 215 220 

Cys Met He Glu Asn Asp He Ala Lys Ala Thr Giy Asp He Lys Vai 
225 230 235 240 

Thr Glu Ser Giu He Lys Arg Arg Ser His Leu Gin Leu Leu Asn Ser 
2^15 250 255 

Lys Ala Ser Leu Cys Val Ser Ser Phe Phe Ala He Ser TrD Ala Leu 
260 265 270 



Leu Pro Leu Ser Pro Tyr Leu Met Leu Lys 
275 280 
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1 1 ■'-9. J contg 



TGATCrCAGCTCGCrGCAACCTCCCCCTCCCACCm^^GTG 

C.AACTACCTGGGATTACAGGCGCCCCCCACCACGCTaGCTi.^^^^r^^^^ 

AGAGACAGCGTTTCACCAGGrrGGCCAGGCTnr™^?^:iiI!7T^ 

CCCGCCTCGGCCTCCC.AAAGTGCTGGGAT^Vc;CGc^TG^C<^^^'^^^^^^^^ 

ACCTCTTTCrmGTCTTTAGCGT.^AACCTCTCCrCCC^TGC^^GTATC^^^^^^^ 
CACTGCCAGC.A.ACCTCAGTCACTCCGTGGTC GCACTATCTACA . A.ACTuACGT 



TAGGArGTCTTGGACCCTCTGTCTC.\.A.A.V^\AACCTCAC 4 a j r a a rrrrr-r-^^ . 

G.AAGA.AGArGCAmA.^^rATGGGm7TTrC.Lj^TTCTClfcAC^^^^ 
TAArrArrGTGTCAG.AAGAGArrC.A.ArACCTGCTTAAGAAGCTT^^^^^ 
CACCTTGCCAGC.VAG^ACAAmGA-^CAnATVArATC^^^^ 
GCCTnCTGCATGGGA.ACTTATTGAGCTrA^GG::i::S^^^ 
CCCGCAGACTGTGTCTATGGCAArrA\rGA>.CTCTTTA ATGA AC^l r.-?-^^^ 



I .AGAGACCC.^.CACAAOGA.iGAAGAGrrA.^.A.AGCACC^AAGrr.'-rr^ 

ca^ct^Sgg^t^acac^^^^ 

GACTGCCaCCAAGCTCAGTCaCTCC GTCCTC ' ^ ' ' 



1 1 '31. Icon tig 

TCTTTTrCTTTGGArTTGCTTCAATTTGTCAGGrrTGATTrTA-rAi^ — r-, r- , 

^•T^-:rt->^?ES'lS^,I£i5I^IE^^-^c;™c^G;TTTG^ 

c5:Sc.;ai^S^Gc^Vi^;^c^ 



lA 
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II jL-conrig 



AACAAGGATGCGAAGATGC-CCAGC.VAGAGTT^-C-A-^ 
AAGTTGCAGCGCCAACAGCTGC.CTCTAGTCC^CCCTCCTATri^rJ^t':^'^'^^^ 
TCTCTCCACT.^TCTCTGCTCGrrrrGGGArCGcS^^^^^^^^ 
CCATTGCCTCCAGTTGCACCTATAGC^i.G.CC^^^ 

TCCTCCCCTA.A-GATCCCTGGTCCCCTAGTCC(?S^^ 



UT34.1contij 



A,\TAGATTT.AATGCAGAGTGTCAACTTC.A.ATTGATTGATAr,Trr,~rr,-r- ,^ 

rTGAGTAGGTTTCTGAGGATGCACCCTGGCfrG^^AGAAAr.^?^^^^^^^ 

ATCT.AAAATCTCACTTGTAGGAG.A.AACC^C™C0cf.r^4^^ 

CAGCTCCACC.AAGGCCAGCGA.AGAGCCcX,ATCT^^^^^^ 

CACTG.^AGCCACCACTGG-CCTGCCAC^G^,C^^^^^^^^^^ 



GAGTCAGGC-CTGG.A.;^C v: -3g^-.Vc-C^ AO^^^^^^^ 

GCCCCCCAGGGCTTCAAGaOG-:-C:;f.3cCT^CCG^^^^ 
OnGGCTG—GGGCCCGOACAOCC-CC^rT-— ^^^^^^ 

a.agcctcgccgtagagctgc:aac c-c-.G-cV- -AT'-'f^^^^^^^ 

ACCAGACGA.».GA— CC-\-C ^ iGC-C----rri----- ^' ''^ 

CTGATG-GTACCCCa^.r^C • ~ :>^f -C--^ 
TG...TTOAAGGAAAr-CA^A;G:C.,^C>^C>^^^;^,^^-^ 



II"3d.lc3ntg 

GAGGTCTCACTATG— CCCCaGGCTO— C—G ■> AC^C "rr r r a — i , - - 
TTCGTCTCCAA.A.\G-GCTGGG^--A-i ------ "^-^ ^'•''-•^•^^■'-•'^■'^ 

ATCACG...K-AC^CC^C-r: ,G r^^^tc^^^^^ 

CCrTGCCTGAGC<-GAC7ACW%-0C-^C-'^^ 
ATmCTGAATGC.^A.^.,.,7It^^-G-GUc-XV-G^ 

ATAATTATTCACATA— CCTGA— -ctcAG- r^^-rr.--^-'-'"'^-^'^^ 
C.A.ACAGGACC-GrCArA.;;-~r^^ 

TCArA.^A.A— AC-GTCCA-Cl^:0-c:o' -C^C^a" ^ 



FIG. IB 
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CAGGGCTCACTCCTGrrGCAC.A.ACTCTGGGTGGTGc;^^^^^ 
GGGTGCACAGACCAGCACGGCTCTGTCACCTCm^ma^^^^^^^ 

A.ArACACTCAGTA-AAGCGTTGGTTTAGA.AArTr-n^.r^^'i ^^•^'^'^^^'^^^■^'^'^C: 

TGTCCAGTGA.ATCT.^GAA.^^V^mGGGGS'™TA^^^^^ 
GTrCTGAGrrACCTATTTrTA-GCATTTTAC Va AAG^?cr^?r^. - 
T^A..A.AC.A.AACCACGTCCTrrA-CACAGCACTGTCGT^ 

cc.aaggagccaggcacctggcct^..accaXS?^^^ 

CnCAGTTGGAATTOTm.^.TCCCATCAmcc^cSSSf"-"^^''''^'' 



S-=--Sa^-^^^^^ 

CACACATTCAACC.VAAGGTTGGAC.^AcAcS^rcSrc.^^^^^ 
CAGA.A.AACGTCACT.AAT.A.^.AGGTACCAGA.VG\AnT^^^^ 
TCACATAA.A.ACAGTTTAAGG.^A— CTC^ioG ACC-^r^ 

TTCCACTCTGTrAGAGACrrCAC..AC;-§:^GAAC;fA^Ar;4rfrr'''^ 
CAACArTCCTTACAGAAATA— AA.A.ATG°cCc ^^AA^?r^ t^''*^"-"'^''''^^^^^ 
TATCATATTCAGCAGAATGAAGCCCTGOCACCC^^'cctGCAr^?-^^^ 
TAGAGAAGTCCTGATGGA-GAAC— C-.-C^A^G -r-^^J^ 
TGACGACTCA-CTGATAGAATCrCC-G^^.CctG^rrrr^r't-.^-''^^ 
OACTGITTCGCAAATGGAA>rCGCrGGAC A .^r 
CAATAGAAOGTCTTA-G—AO-OA ^ A-T; U ;c A-r-f^'; -^^^^ 

TAA.^A7AA A^GG V ' ' ^ ^- ' ^ ' A . U.AGATAC.A.AAAA mT-TATTACTC.A.A.AG 



l!-40.I..-onp;5 

Caaaaaaaatata^ aac-»cac — ~rr'j.' i \. — i 

CAx-CAATArAAArccAA~ArGV^^;;^S.ct~^ 

TGAAGGTAGCAAGTCA -GA7A -GA -X- tZ-A tA^oVcG ' r 
GGCATAAGA7ArAT-C-ACT^CA-^ -7a ;r— ■^^^■•^•^■^^•''•^■^^^^^^ 

^A.AGCG-CCTaATGfrGc;-T:#c-Cc\~C^ 
GTAAirAGAAAAAGAAAA.AACAGA--TTGCA™^r^x-^''"-i^ 
AACGAACAAAC-G-CA-OTC-A^A -^-- C^4?^ 
GGCAC:GTGA-TTTiGT."A:^CT:.A;:Vr.^,':GAlA?^^^ 
TCAGA7CAGAAAAC7G-GG-C— : ^ r,ccc7GVA?-^--rr^^^ 

• ^'■'•'^ ' '^•■^•■^'^'-ccctgaaaacctttgca 



fIG. IC 
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tIT66.I.conrij 



CCTCTTCTCTACAGTCCTGCCGGGTACVACGG^^S^rTc?^^^ 

GATGCTTCTGT^TCTCCTACCA^.^ACTC^A.AG.^^A^S^TCrII^^^^^^^^ 

TrCTCTCACTrCACCTTCTrTCTC.^^.CCTGAGTCT?S?SS^^ 

AGCATCTrCATCTGGATGmArrTrrc.^^AGGGacSc^^^^^ 

GTCGA.ACAGTCACTCTGArrmCTCCTCAn?S^^ 

CCTCTCAGGC.^CCCArrrGTrGTCA-GGGcSGASt^A^™ 

OCCCTGCGTOTCCCACCCCCAmATAnAGAS?CTC^T.^^^^^ 

GAAACATA.ACAccAncArrccArrr.v^CT^f^SGCT^^^''^'''^'^^^'^^ 



ggaggcggaggci 

GCTCA.^GATTTrc:;-G:;::a:G^caG:r/::oGr.G^^^^^ 

TT^ATGTAGCC.A..GACTGGAC.^...C.a-G.^^^^^^^^ 

AnTTCAAACTGGAG.<A.AGTGA7CCA-C- ^ — C \GAAr—r ^;^^^IJJ-''-^-^'^'^'^^-'^TTTT. 
CTCCCAACCCT.\.A-rCTCC A i-AGAAC . . lAG^ iCC i CAGCCaaGAGCTC 



1 1 3.I,con[i5 

gccgxtcccg '^"■'^^^^•'^■•^^^ 



AGTA Tt .i^W -ATrrCT^-GC A • a .r-^--—— - ' ^CTCA : iGCCCCAAArC 

ATACAC.A.A.ACCAGTTrrC.A.^..-AG-. . ^GC-^CTCA^-'^rr i V^pi'^--^ '-^' -^ ^GATArC 

GG.AACAL-GTGTCACCCCTCCCT;y/;--C^G^A™^ 

GGCCaTat-^g iGAC-nir-r. • '^'-^Aii.CAATaGCAAATCT 
CTGCACCC^CTGc'^C^CT^^.ri.t^^^^^^^^^ 

tcttccacatcctgacatagaccc-agaI^^^^^cwc^^^ 

GTAGAGC.A.AGTCA rAGGTCTCGTC— G . C-TC AC AG A ^ -rr X'f- ' '^^^•^^^-GTC 
CGGTCArrGTCAT.A.ACCAGAGA ' '^''^•^^■^^-CGA .AuACC.^A.ArTGCCTGGT 



FIG. ID 
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.^GGACArGrrrGCTTCCCCrrCCACCACCAnGT.A.AGrTGTITCGTGAGGC^^^^^^ 
ATGCTCA.ACTGTGAGTC.A.ArrAA.ACCTCmCCmATAAAnATCCAGTlW^^ 

TAGATGACATCCGCAG^C t CCCCTGaGuCCAGGTGTGGCCCA.ACCTGGGC AGTGCTGCcAC 
CCACCCCACCAGGGCCAAGTCCTGTCCrrGGAGAGCCAAGCCTC.^ATCACTCGTAG^^^^ 
AGTCTCCCC,\AGCCACAGTGGGTAGGCGGACTCAGGGAACAGTrCCCAGTGTGCCCTArTT 
CTCTTACCTrrACCCCTCATACGTCC.A.A.AGTAGACCATGTTCATGAGGTCC.V^GG 



1 1 '79.:.coatig 

\ 

CAAaCAGAAA^AG^AAC^C.,AA-.-,..C-C-TCCCGGGAAGAAGCTCAGCGCCAGCCCC >.GG 
' ' ^-^-i-SC^^-^ ' ^■^•'••^•^ ^ (^■^C-^ AGCCCCCG AAACC AAG AACC AGG A TGC 
C-....TCCCWM-.V.ALAAAV.--A. .L A. ;GCAGAAAGGAAGOAOCTaGGCCCCCCAXCGA 



11 *SI j'.cons 

^^V^-^::^5^!5:^ '5-.'S :f- 5 j " ^ctcaccccacacao accc-cotttctctc 

ATT 
\QG 
TO 
AGO 

GA.A.\GAGCTuArrr7u..A,_. :l,a^u: . • ^-A-^AAGAAATAACTGA AC A-AnTTTT AGGG.A.A 

AA . i.AAG I Au-C I CAGA.^,A . . AA;.'.-_i,AGAA-GGTA l-L\TGaaCCCCCA7aTACCCTTCCTTG 

AArTiuriTA AL -^^-^-^-^^^^'-.-^-TAACGGCATCTGTGCAGAAAT-rGGAAGCCAT 

^rT^^^r ^^r-^-^^-^-^Gm-GGCTAACACATCCCGA-AG.A.ArGA-rT 
TTCTuAGGAATTArrwuA. ; lAA ..^-AATATrrCAGGATArrTTTCCTCTACAATA.\.\GT.A.A 




FIG, IE 



wo 00/36107 



6 / 92 



PCTAJS99/30270 



11 "8 1-76-8707 



OTGCTCGGTCTGATrACTGCA.ACACAGAGAACCAAGA^r.^ 

AGCAOGCCCTCATCACACTCCOCTGGAT?^T?CTC,^^^^^^ 

CAGJCTCGACCTACACACTCACTGCTCTTACCAGAlS^™ 

CmGCTCCCCC.A.AGTTCCAGOAAACTGGAT^C?^Vfi[ST? 

AGAmcrrCCTGTGGCCAGA.A.AGGATTfc.TcS^^-t^^^,'^^^^^^^ 

TAGCTGCACCCACGTGACTGrrGTGGACAGAGCAC-^^^^^^^^ 

CmOACTCC.AACACCTTCC.AAG.^CAAC.^cSSTCAG^^^^ 

rrAACcTrrcTAGAAAGCTrrGc.^AGTrnT^GATlS 

CAAACAGCTGATmCTATTTCAGu— GA^GA^^^^ 

GTCAGAAAGAGAACATGGTCACCC.A.A^AG^CT^^CT?fr^^^^^ 
AArrAAGTACCTCAGAA.AT7.A.AC^AAGA.ArCGTAS^r^^^ 

TOGArTCACCAArrGrrAACATTnTrrccTCTrlr]^^^:^^ 

AAmGmATAmACCTCTGGGCTC;.ArlS^^^^^^^^^^ 

0S^S?A^^^S™~-^^^^ 
TTG^GGAA.A.G^An...A;:fA^— ^^^^^^ 



I l"8-i-l i ; 



GGaCGAC.AAv.GCCATCGCG,ATa7CCGa7CCG.-> A-n-CAAGCCT-rrr . . - 
OGAACACGGA.AGGTCAA.AG-CG.AC-- .r.^TCT^T^r^ ' 'AAAT.AAACCT 
TGAArGCGAACTG— GGG— : ^-.cSrT-c^ !V^r-^-^ -J*^ • ■'^■''^^^ 
GA.ACTCCTCGO AGGTC Ag--GCC ^o'4g-" . -r- i ' •^•^^CC-^-^AAAGCAGACaG 

CACTTAAACCAGArG-G^CCrACC-VcC^CACA^^^^ 

^CArTAA-AAA-GAArAAAAOOGAA-G^CGCACGTGA-A-f^^^^^ 
TGACAGTACGAACCA - ■ 1 — rr1 > -I ' ' '^'^ ' ' GCCAGGCTATG 

TATTTAATAAAA-GAAc'-i-A-y""^ ^ ^■'•^'^•'••'^^•'^'^■^T'^"^ 



AAGAcIS^^^ic^^^i^^-'^^:^^ 

ATCAGTATCTCAGAGGGCTC-^/G'GTacC^^^^^^^ 

AAAGeCATACTTTCGGAA-CCC-^AGrc'tlA^r-^^^^^ 

AGTGAGAGTCAAGAGTCTAC-G—AGT^C^^^^ 

A.A.ACAGGACCAA TTAG.^.AA. TQ—CZ "^l^C a I Ar)-->^>. ' ' ^^ACCCAGAA 
CC.TrGCCCArTTAGGGTTTC^CrC^CCTl^CTC^;'^^^^^^^^^ 



FIG. IF 
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cons 

GTCCAGCCTCTGTCCTCTCC-CTTi.Cu ^CTTCGACACTGTTCCCGGCATrrr-rrrTrji-rrr- 
GTAC.rrCGCGTGGCCCTCCTGTGCTGCTCCAGCACCTCCTCCAGGXGCTCOGSSA 

cttcaccctccggxccacctcctccagctccagctcctggccggcctgcagcgtcgccacc 

TCGGCCTrGCCCTCCCGCGTCTCCTCCTCAR.AGCCTGCCAGCCGCTCCTCGA^^^^ 

CGATCACCTGGCCCAGGTrCCTGCCCTCGCTACAAAGCTOCTCGTTcS^^^^^^ 

CTCCAGCCCCCGCTCCTTCTGCCCCAC.VACCCCCTGCAGACOCAGAmTCG^^^^ 

CCCC^CCTCGCCCTTCAOCTCCGACCACCCCTCCTCAAGCTTCCCCTCCGA^^ 

CTCGGAGAGCTCGGCrrCGTACrrGTCCCCTAACCGCTTCATCCGGCTCTCcSAGC^ 

tcactctcctccttcgccagcgccatgtcggcctccagccggtgaatgaccagctcSt 

CCTTCTCCCGGCCTrrCCGGATTTCrrCCCTCAGCrCCTGTTCCCGCTO^^CCAGCC^^^ 
TCCTCCTTCCTCGTGCGGCCGCCCTCCCACGCCTGCCTCTCCAGCTCC^^^ 
GGTATTCAGCTCCATCTGGCGGGCCTGCAGCGTGGCCA 1 ^ji- njt. i ii-AU 



Ij6?0.4 



I 1 rCCTAOTuvTTTGACl i i .-.AAAA ; AAA i AACCTTTaATTTTCTCCCC 



i;693 



IS^->,^^'I^-^ ' i:-^ 1 ' li ' ^ ^ 1-~:^^ttt"ccccagatggacactctgtcgcccacg 
^^^^l^f;^^;^;:-^^::'-^ -^SSl f ■'■>-"-^'^-^-^-"ctccacctcctgggt7caagcgatt 
ctcctg^cacaccctcuuGag ; ag^ ■ owuattacaggtgcccgccaccac \ccc accta at 

T^rVr-'J 'i:^°';.^;liG'^i-^C>:G:^iCJCCA7CTTGGCCA0GCTGGTCTTGAACTTCTCA 

^^'^;:^'^:^P^.'-^'^'^::l:S ^•^-•■'■'^-••^^■^'^"'-^tottggctccagcctaacgcggca 
ACCA.NCCC 1 CCA i C 1 uCaaaacvaaacttcacttcctttccg 



13694. 1 



SI5S^;.^;:-';±;'3^ ^'^^'i' •^£L^'->->- ■ ^•^g-goa-caga— ctctcagc.vagatac 

TCTCAC I . CAG , A I Cv. 1 a iC I L cAC.i uCTTCCTA.A-CTCCAGACGCaC AA_AGAA A.\rCCTG 
TGTTGGATGTTGNrTCC.VATCCTTG.^ACA.V.CAG<:TCGAGAACA..CGACGAGACCGGT^^^ 

TAG . gcgttca.\-gaacatttg.-.a.-.ga\.uccacgttgcagaccctg 



FIG. IG 
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Ij694.; 



GAG7GG^AGCCAAAGA.^CACCCACCTTCCTCCCTTGAAGGAGTAGAGC^CcC^^^ 

CATACCA GC.AAL AGA i CCTrrGwGv,i. t.^.A.A.AGGCATCTCCTCTGACCr^GCAGCT^^T^r 
A TTTTG CTCTTTTA C.A.A C A TG T AC A TC CnACTG GGCTG TGCTG TC {^^^^ 

CCATCCACATCACACaGCC : GG I A I .A.A.CCAGAGTTGGTGCTTACTG ATTnTACrTrrrAr- 
TCTCCACITCATATGCCAC^GTA— CCTC.^ACATCCTCGCTCtcSg 



IJ695.I 



CATGTAATACAGiCACCGTGC..iCC.\.AGGTCCAGGAACGCACTCGTTAACACATGAAr,Ar 
A-^Ga^Ca A^tcA.r—^^ 



i-"69f.; 



A^^^otJcA^G'^At'---^ • '^--f 

gIIc-acacT.g-g'c- ^^^^^^^ 

J^^IIM^/^Jrc^^^^ -— .•- ^^."^'^'^ 'G-gctctgacgaagcccctogaa 

;'LS-::^:±::-: - ■ ■'^caoaa-aagctgtagtatgtaccctaa 

ccc^:^,---: -VA";;-- ■-- •:--:±:"^"^"-~^-^<^~ctc-cccaactgac.aaa-g 

CCCAAu . s WAUA.A.AAA . .v.A. A.A ^.OCaTaaACCGAGCaaTCGGCGACCCC 



1369-. 1 




FIG. Iff 
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GGTTTGAAGATACTACCTCAGACTGGGT^\n^^^ 
ACTTGTGCATGGCTGAAGAGGCCrCAGC^mA'^^^^^^ 

ACCAACGCATGTCTTACATGTGAGTAGGtG^GAGlcCG^^^^^^ 

ATAAACCATrCAGATCrCAL^ACTGCCT'T^^^^^^^ 

ATGATCCAATCACCrcCCGGCAGGTCCGTCCCrC^^^^ 

AGAGGGACACAGACAGA.A.ACCATATCAlcArTCATG^G^ 
CAGGTGCTACGAGGGGGGACCTGC.^.CAGTG^^^^^^^^ 

GGGACACAGATTCA.AAGGA-ATCATAC ^^^•^TTCAACATGAGArTTGGATG 



lj699.1ct: 



CATGCCCTTTGTCCTTAGAGGCCAGAGGTGCTGCCCTnr.rTrr/-A/--r/- . .^^^^ 
TACCACCTrrCCTGATTTTCCCG-GGTCCATSoAG^^^^^^^^ 
CAGTCTCCACTC.A,ACCCCAGCTTGGTCCTCTTGTCCTCCAOAGC^^^^^ 
GCGAACTrGACCCGGG.^.C.^.CACGTGGCCCAGAGTOAGTCTSGCC^ 

TGGTGCTCC^^^^^^^ 

'4>i^^L'i^%';-^-2i ■:^:l:-:±z- ■ c--coggagcactctgactcctaacagtctt 

^^cAS^^Gl^caGAAA::^^;or^ 



i;--Oj., 



Ic^Gc.GTc;r--'~■^^----^ 

ACCAA-GGGC^C-.r^r^^"-^^^^ 

t-^UTiTTuA^ , CAu-rG I -^^ --A^Ca.^v-.-^-, aCCCTTTaCACAOTCA 



12-q;.i 



CTGuuuTGu>.CuAG>...AcAv.-v. I . '-AL.^.^. ;GTAATCCCAOCACTrrGGGAC-CCTT.A\GCG 



FIG. II 
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rGGCGCCGA^AGAAGCC.AAGGCC^AGGACCTGGTGCGGCACCTGCACrTCr.Arrrrrir 
GACCAGAGGAAGCACAAGAAGCGGCAGACTGTGTCGGCcS^G^AC^CAC^^^^ 
CTGGATGGAAATGA.AAArrACCCG7GTCTrGTGGATGCAGACGGTGATGTGA^Cm^^ 
CACCAATAACC.\ACAGTGAGA.AGACA^AGCTrAAGA.AA.ACGArTTA^ra-^^^ 

AAGf.^C^XGTCCCACCAGTCTGCACATTTGC^CGATS^^^^^^ 



13707.4 

GC?GCG%rrrAr?rvr^ 



A.-VGT7CACCAGV. 1 l;A , uA-^AL : .V.-AAACAOATTACCTCACCT 



i:--09.i 



mr Ar A - . A-r A A 1 ' ^ ^'^^■^•^•^^•^CCTATAGCATAGAG-G 

^r-r^^ ; ~ ' -- ■ • GTCCCTGGCATACACCUCA-GTTG 

' ^i-' Ll^-"^ ' ^■•■^ I G A : GA . . cA . ^A-A^-ATTTTTCTATCCCCAGTCCAC AACTCCTTO 

T'A?^I^r--:rr— — 

A .'rrr- 1 - A^ •.l^ut£l-?!:^-^"<^-^CA— GAGC.^AGATCTr.AAAG.AAA.Ar 

CCcIa Tr .Ir- •^^^^'-•5:^:::.: l *l • ■ ■^■^•^■^■ACTCACCCTCCTTTTTTATTTGCAnT 



FIG. IJ 
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13709^ 



TATGAAGAASCGAA.A^GAAGAT.^rrrGTGAAACAAATCGGTCCACrrArTArTn-rr'* 

c^'s;c;;^oGc^^^^^^^ 

GCTGrrmGTCTGCTCAT.AATG0TTCC.^AAAATOSCT^?7f.^^^ 
•TACAGAAGCCACC.AAGA.AGACCTCTGrrCAWSc^^^^ 
TCCAGTGTGTGCAAATCCAGrrTGCCCTATmS ^'^'^''^•'^^'''^'^'^^^'^C 



13T12.Ii: 



GOTCArTCCmCAGATGCrGTAGCmTTC^SSS^C^^^ 
rrrrCGGGCGCrrGCTCTCTGACTGCAG— G AGGGGCCCr i r r - -r r -^^-^^ 7^ 
AGCCAGG.^CCCCTGCrCCTGGGCCTCTAGGCGfG^^^^^^^ 

ACACGCGCAGCC^rGTGTGC^GTTCGCCCC^C«^ACGc4r^Ar-.^f^^^ 
GAATCTTrCGGGACrrGGACCCCTGC-GTCCTc'rC^^^^^^ 

clGC^cfGTC^AC^^^ 



^^cJci- A V-'ir- - • ' ■^^^-^CArCTCTGAACTGGACA-ACCAC 

T.K\C.TA^^ . uCCGuG . ..uu . A...A ; L w . , ^CTTCGCTGAAATCAGTGCTC 



I3716.1i: 



ACTGGTCiuACTTTA.AAA. .A: ; ■ AA , .V.A.ArGAACTATTArC 



J'IG. IK 
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CTCTCAAAAC.AA.A.MCTrGT •^^•^™GGGGAAGGGGAAGGAAGAAAA 



TATArrCCTCGCTCTGTGTTTCCGAGACTGSSTTCCC^^^^^^ 

GTATATAGAAGGCT.A.AAGGCAC.V^TTTTTArCJ.AATrrirTir^-Tr,^^ 
TCATTAAmCTrTCAACT7.A.U.VACT.A.^T^SfA^ScIf^rrrr^?™^ 

GATAGCrrCTTTATTTmCAA.^.^T ^-A^GCC rTCrrlr;^?^^ 
ATAArCAGAATACCCCA..ACTGGA ^^'^''^'^'^'^'^^'^•^'^^•^•^'^G'^GC 



u-::.4 



ccGTl-cVn.:;.rr™;-rx\-^::?-::L-^^^ 




i:":-j-ij693.ijr43 



cc.^^.ag^acgtc.^v.gcaaagatcc;r^^^^^^^^ 

TCA..GCCA.^.GATCCAAGA-...GG.^.Hc.V^CC^^^^^ 
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I3T30.1 



GAACTGGCCCCTG AGCCCAACTCATC-CCTTGTGTCCnr i Tr-rr-rnr~r^ 

OGAGAGATGAATACAGCCCCA-ACAnGTACAGSS^^Cr^rr^r^I^^^^^-^^ 

AGCAGACCCAGCGGCAGCTGACGTCCATGCASoGSnr^^^^^^^^ 

ACCTGA.TGCCCCTCATCTCGTG.AATCCTCGACGctccSfV^??^^^°^'^"°°*^*^°'^^ 

CACCTCCGCCGACCACAGCAGGAGACTGAGSS^S^-:^rr^;$''°'=-'<^'^-^° 

ACrCCTC...rCTrGCCTGCCC:CTAGTArGf.^GS^ 



ATOCATCTTACTTTCCCACCCACGTTGCAGTGC \GTGCT(lr j iTf-r-rrrr-rr- . r-rr-^ ^ 

TrAACCTCCCAGOCTC.A.AGCTArCCTCCTCCCAvrGCm<^^^^^^ 

TACACNGCCACCACACCCAGCT.^VA.^TTTn-CT^:^?^S?rT^^^^ 

AAAGCCTCAGACTCCAGCATC.ATAA^^^^^^^^ 



AGTAACACTCGCGTCcf^^cXTGAG^'.ScA^C^^Ar"^^^ 

^^g;.I^a^ctc^^^;^^?^^ 

A-iCTGA-rcrr- T,-- r-r-r------^ , i^'-'" '^'^'^'^- ~''CA.i.AC.iAACACCCAA.A.\TT 
CCAG^CTO-V^C A - - "^CT - ^ - 

CACTTCT7GACTGGCTCx-TCATCAVo0c4TC^S.C^r'~ 

CGTACTTCACCCACC.A.ACCTC A ' ' ' ' CArrrCCTCCCGTGCC A 



FIG. IM 
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13T35.I 



OGATAATGA.AG i . CTTTTATTrACCTTCG AC.\AAAAGCC.ATArrCCTCTArTTTCTT-ATA r i 

ACAAATATCCCC.A.\^T.AAAGC.AAGCATArATATCrTGAATGTCTA.^^^^ 

AACAAGAGCAGTACTTT.A.A.^AC-.AA.VA.A.A.AAATATGTA-mCTC™^ 

TCAAA.ACCAmACTCTGC7.AACTCAmrrrTrrGCTTrcmGS 

GCAATACACTG-^AAAGGTrrn-ATCTrATCTGCCATTCGAA^^^^^^ 

ACCCCCCAmCC.AA^CTTT.AAGACCAC.VAACAAGTAAmAaT^^ 

rrCTGGA.AAATCCGA.ATTA-A.A.A.\TACACTTTGCAGACrCTTATrArA^^ 

ATGTATGAA.ArrCTTTCTTCTTrmACTT^^?Scc^A^^^^^^^^ 
CACCCAGCCTGGACTACAGTG «j<jAGTCTCACCCCGT 



U735.2 



CCACTGCACTCCACCCTGGGTGACGGAGTGACACTC7CTCTCAAA.AAAAC AAACAAAC AA 

acaaac.a.aaaa.actga.a.a.agc.^aatagagttcctctttcctcatatatgI;^t^^^^^^ 

TGGGCCCAGG.^^^^^^ 

^^GGCCAGGC^rCG^^^ ' ' '^^-"^-^"•^=<^<^C^CGGArCACAAGGTGAGGAG.AA 



' ■ '^■^^ "- ' ■ - ■'-^^•^^'•■^ A0GCAAACA7GTGGTG7TAGC ^ttg AGAC 

^Ia^aaI'-^'-'V^ '^^ 



i3"7.ii: 

S^cIIa-aC- ll^r ' tl-' ' ^'^'^■^ -ATATCATACACA.A.ACCA 
t-}in2^S^^-Sr^^^ ' - -i^-^^^-^ ^ ^••^^CACCCTr.A.ATTGCTGCCAGGAGGG.A.ACAC 

TGTCATAACCAC ^>-^^-^-^AGCCATACACC.^AATTGCCTGGTCGGTCA- 
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TTAVAGCCATCAmAAAGCNrGGN-TTCTCTCC;^^^^^ 
GTCAACTCrGGCTGA.AGGCTTTCCCArACAC\^GC^^^^^^^ 

AGTTA ^•^^^^'^'^^^'^^^'^'TCGrrTCTGACCAGBGTC 



TCACACTGCGGAGAACCCCTACCAGTGCGTOSTr)?^^ 

CCAGCTCACCCTACATCACCCGAG-CACACTG^^^^^^ 

TGGGA.^CCCCT7CAGCCGGAGCTC.V\CCCT?fT^C^r-^^^^^ 

GACTCGT.^.AGTGCAGAA.A.ACATGGTCCAGCCT^G^c\Tr^^^^^ 

CGACAGATTCCCACTGOAGAG.^ACCACGCC^?ct^\^^^^^^^^ 

CTCCGCTGGACAGTTC ^^^-'^-^'^'^'^-^'-CATGuTCCVVATCTCATT 



GACACAGGCTCTCACT-rG-CACCC Kr-r~cr a . — - 

CTGCAGCCCTCACCTCCTGOACTCA . T-^ ;~-':;:t';:^,^.i:;lCTGCGA7C— ACG"^^ 

ACrGrGGCTGCArGCCACC.-GCCTGCC-\Ic-^r-":--i^i£5-'-"'^'^ 
CCCA-GTTGCACArGCTGG-C-GA.'C^Ao:-c;^^^ 
CCAGAATGTTGGGA TTACACGGGT- .rc 
ATCCACTTGCTCACTGA0A-AA,-c:-7.C.VA--f-;^r^^^ 

ACTACGCTrrGGArAr-rTrTccT---^;-^Gc~";l\-:^ 

CTT7AACTGArA.A.rAAAACA-GA ^ ^C^t^K-:: ~^;\'tiC^'^~eGA-CT7TA0TTT7G 

ccGCArcACTccc-cc-CAA-cc;c™;^'"JII-:^-^ 

TAAAGGCC— AGTC7GCT-CCCAC--T-CT^->A^^ 
AATGGAA-GACACCGTA-GCCA-GAC-;-c-;r^-i'lL^:-i^^ 
CCACCAATCCCTTGTCTCTC—GGA G V- V-C-^l ' •^'-"^ 
ATTCC.^.CTTCTTCTAGGTA-CTA-fG-(^CTVc7[---^^^^^^^ 

CTAAJuACCTCCAG ^ ■ >-'-u . . CCAv . ul. i GG.-i.ACCCCTCGGaGCAGGA 



ATCTCATATATArATTTCTT C-TGAC— -A.— rr,-— , r-^ 

ACAGAGACCA.A.VArAGAGCGGGTT-C-:4Vco^V--l^" 

AA.^ACTACGCCCCTC7GTC-CrCAV;c;rc,rtc "'-^^ 
AACAGCTACTCTATC-GAA-A.V^.4^i^'/C5;\'^,^^^ 

CTAGGAAGAAAG.^.rCGGAAXAAA.G/rc^i^CC^^":^?;'^:^^'^--'^'^^ 

•TCCC^CGGACCACTACCr^CC-GCC^Gf:^AG^^Cc'rr:^^oi 

CCOCAAGTGCCAGGGTAGGTGGGaACC:G^CGAcfr^r^^ 

CTCGAAGATAAGGAGA.^.. G--CAC . Jc ;o C^#4- 

CCCCCANX^AGCTTCCCACCTGCTGGTG^c'fe-^Tc-'r^^^^ 

CCCGTrTrGGGTGGGGNCG...CTGGGGC~^CGC-G^,r^ 



FIG. 10 



wo 00/36107 



16 / 92 



PCT/US99/30270 



1374:.; 



AAACATTOAGATGGAATGArAGCGTTTCCC KGAATrjirrrrr i t , , . . .. 

AAT7A-GATTTATACCCTTCTCA.A..TACCTGCC^I^G^^^^^ 
TACCTCmAC.A.^TTAAAT.A.AGC.A.AGT.XACTa^^^^ 

TmCTGTArr.AA.ACCTCTATCA7AC— ^^GCC-^T^*rr:^II^^^^''^^^^'^^^ 

ACAGGTTTAAAATCACCTCAATAGGciA^GCCtSr^^ 

CrGAATCCrr..AGArrTrCCACTTTeGGTGCTrGSS'c,^^^ 

AGACTrCTT.^AATrATAGAAAA.AGG.MTGTACACTTmrTA^S^ 

GGAGGCAACATCArcrACCArCOTAGGGAC^G™.TSS^?^^^ 



14351.] 



ACTCTGTCGCCCAGGCTGGAGCCCA3TGGMGCGATCTCGArTrrrTr^. . 

acaggwtcatgccattctcctgcctcaccatS 

CACCATCGCCAGCT.^ATTrTT ^^'^^T^-^CCTGGGACTAGaGGCGCCAGC 



ACCTTAAAGACATAGGAG.-VA— ATACTCC"AGAC4.Air. — r.,^^ . ^ 

AC 1 AT * ( — r- "r- A ' , - . . '^■^'^•^'^•^C^^ACAAATGTaaGGTTTCTG 



:agga 



AGTTCTCTA TACCTATG.-i-i.- r~r i -,- ^ ^ . . , ^t-- - » -.--w 

CCTGCGTCCT A-C a-G A.^ ^ C r • c'----t'r — 



TAGA-GCAGTTTC7^T7^CA^GiGC--r- 

ttttctcatgaIJ^cta-g-^^^^^^^^ 

^n^,gL^^--CMoG:.AAG..G-CGA-CCAr.^,TTTCCAGGTCACACTGG^^ 



FIG. IP 
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16431.1.; 



GTGC ACCTGA.-U.CCO ACGC.AAC AAAC-GGCGCTACCrr i r - ^ r-^^ 

CTGAGCCACCT^CCCCGCGGCACCCCCGCGACASrrr'^^^ 

GTACCGGAAGCGCCCGCGTAGTCCTCCCAGcSc^CAr^^^^ 

CCGGGCCCTCCGCrrCTCACTTCCTGGACCTcSccc^r^^^ 
GCGGACGCACA.ACAGG.^VACAGACT7GArc,G^^^^ 

CAGGA.ACTCTCATTrCTrCCCTCCCTCC^C:SSSAcSJA^^^^ 
CCCTCCGGAGGCAAGA.AGAACCTGGGCTACCG-Sr^^^^ 

CGcmGGTGGCCGTGGACTTGGGGTTcScGTCSS 
GGCCAACTrTmCCCTrCTrCAGGTCAGGGGA^^cS^^^^ 

GGGGGC.AAGAAGCACGCGAGTGGAGGAGCn^GS^r^;^^!''''''''^''^'^'^^ 

cgccagctcta.acagcagagagcctcaccgcttStat^?-/^.'^'^^'^^-^^^^*^^^'^ 

CAAAC.^CTCCAA.AGACATGGGGrrGGTGAcSSc,^^Trr^^^^ 

CAAACCmGGTGGAGTATGATCATATCAGCTcS^CCr^^^SSS'^'^^^^^ 

CCCTTC.AAACTAGACCGA.AGGGAG.^ACGACGAlcGSGA^r^'^^ 

2ccac..acatcgtcaccaccagcacaggcg4SSL^^^^^^ 



cacatgtttgcctgcagggoacc ^<:^c\c\\~r~-^-r^.^~r. 

GCTrCCAGAGAG0ATGC0OAC;GCTC-C^CGTC AO ; " 
GTTGGGGGCCCCCGGAAGCACaOTCCGcl7C'^TCC(^^^^^^^^ 
AGGCTTGGGGTACC.A.AACTCATGCTCTcAcTGT^-'^^^^^^ 
CTAGAA.A.AAGA-GGTCGTC-CTA AGO ^.4 
CGTGACAACATATTCCCTCTCCC iC'- AC AC rC Ac'^-r'"- '^^^^ 

CCTCTCGAGGCTCGTGGCCTAACGCrAGGGCrCCGSGCTG^^^^^^^^ 

GC , GAGGGTTTCrGACCC— CGC-CCC A "CC'" a Arr^ -ri;^"'"'^ ' ^-^^CIGGGTCG 

GGTCA ' ^----A .^v.A , AACCG>. ( GTCAATGaGCTCaCACTGT 



I6J3:-: 




"IS4J 



T.A.A.A.A.A.ACTCT.A.ACA.AAGGTTTA'rTAGAG-n-r. r . r-^,. 

TGT.^.A.KCCGTTATCT7ACa.AagA:GC^?^aI^— r--^'-^'^"^'^ 

TT.^ACTGa.._aTaCCGTCCA-Cc"a ^Vao-ScG^A ! ^-i-^-^^^^"T-^-^CTCAGTGACTTCC 
CGGCATCCTC^AGTrrCGAC-GCiTGCC.^GGT^^^^ 
ACTCATGGGGACAGGCA-CCTCCICGTC^GTCCCGCC^^^^^^^^ 
C.^AGGTA7CGACCSTACGGGGCTCTAGG^^A°TCG'5^^^^^ 
TCCCCCAGAGGCCTCITGGGCTATC-CC.- ■^'^''^^•^'^'^^^•^^•■-"^^^ 



FIG. IQ 
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C\AGCGTTCCTTTATGGATGTA.A-A rrc A.\Ar A rrr ^ -r^^ 
CACCTTW.^.CACACTACOTCCGC<CCC,C^^^^^ 

TTCCAAA-AGOmCCACACCCGCTCTAASACC^^^^^ 
ATGOACAATAGTATrrCTCATGCATCAASA^yi^^^^ 

AAG04AAATTCCATATCC.A.ATArGAGfrTACTc\cAr'^r.'r4'^^^^°'^<^ 

lagagacagtagaaactattcccagg 



iri85.i 

TAGGAATA.AC.AAATCTTTArTCAG.AA.ArGC-ATAirT , ,-r 

AATGCCCCTTCCTCTCCTTCTCKrACACGAG^CV^cI'S^^ 

GTGGAGGAGGACACAGGACTACCCCAC-°c--?^CTrA^^^I-^^^^ 

TATAGAGTGGACGAGGC.-U.ACACCTCCCCTCAi^^I^.S^^'^^^'^^'^'^'^^^'^'r^ 

CCTCCAGATCCCCACGTCCTTGCACCTCcSt^T^^^^ 

acctgctitggoatgaoaggoacSacS^^g^^^^^^^^ 

CCTAACCACAGTGCAACCAGTGAGCCCCCCGCTC^^^^^^^^^ 

TGNCrmGOATGCTCTCTTCGCCCACG '^'•^'^'^'^'^^^•^'^C'^-^CGCCTAC 



I-1S3.: 



A.AGCCrcCTGCCCTCGA.\.A-:TGG.^ GC'— rrr. ir-r--^ 

GCTGAGAGGCAACACCGTCTC-CTCCTSc^CrArrT.-rS;^^^^^-^'^'^ 

ACAGCAGAAACGCCAGCA0ACAA.,rrCCG"G;--GlG^7iS^^ 

CTGCCTCTGOGCTGACCCGCTGCC--.-AC-X- - -'^^^^^^^ '■ ' •^GCCCTGCACCTCAGG 

ATTTGAGGCCAOOCrGGAGGAAAGGO:'r.CCCvCA^^^^^^ 
'^ACACAGCCCTTCTCCCACGCA.GCCTa .a-GctSc- Ar -r- 

TCGGOGAGGACGACCT.^-ACTC.AGCACC • ■-aTr^r^r^ ' '^•^"^^^■^AGTCAGGCAGCCAG 
CGGAGGGGCACCAACCCCCCGCACACG-;-VGC-;^^?-:-'t":^^^ 

agagccatga-gcacttgagc-cc-^tg-:^-^ ^^•^^^^^^"^tgcagccaccaag 



I"I90.I 



CTTTCGC AC.JlAGACA TG— aa- i ^ C a — r i - . 

ATCTGTCCACCATC— CCC— GCCcVcC-GGGCr-rVr-^^ 
G0nAGGGCCCCCAuGCGCGCT.A.ACTCcVA4GGC^rr^^^^^^ 
CCCACC=€C-OCACGGCCCCCTAGC-C--cAcc~r;^^^^?^^'^'^'^^ 
TCwCAC-GAGCCGTGGGCTGCAOT^fcG^i^cioAl---^^^^^^ 

CGGCCSGAAAGAGG-GGAGCCCTGAC ' ^C-r^.cr^ \ ' '=^-^<^^AGCCCTCGCTCTA 
CCACGGCr-CCTCCTGTTCCTGGCC-GCr.O^Ic^^^^ 

GTAGTCAGCC-GTACAAGCAGCCCrc.-Ac^G-Af-^--^'^^'-'^'^^"'^^^-^^^^-"^ 
GGAGCCCCCCGGGAGGGGTCACCAC'- ^ ^'^'-'-'^^^''^•^^■^-CTCCCCGCTArA 
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TAOCAACGGACCCCTCACTAAGTGTTGATGGAGmGGA^^^^^ 

cac7agcccacgcagctggagctgggtaggatc?7Sg^^^^^ 

TCCCTCC,^CCCAGGCTCAGATCCGGAACCTOACCGTGCrGACCcSGlI^rA^^^^^^ 

CCCrGAGCrGGCCCCrrGGCCTCCCTGCTCCmCAcSSSG^^^^rrT^^^^ 
GGCTGGGACTACTTCACACAGCAGC '-^^^alactcTCGCTTTGAGGTGCTG 



GAACrGTCCCCGTGGAGGGATCGTGuACGAAGGCGCCCTGCTC^S-CTG^^^ 



FIC. IS 
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TCTCTCCACi.A-ATCTCTGCiCG. . i •'^^OaTOGGaMCAJQCCCAATCTGTCCWTCXTCaC, 

TCCTCCCCT.AATGATG^CTCC . Ci.CC i AG i GCCTTCTGTTAGTACaTCCTC ATT ACCAAATr, 
GAACTCCCAGTCTCArrCACCCTTTATCCATTCCmrrCTTCTTcSTO?^^^ 
TCATCTTACACCCTGATCATGGGACGArTTGGTGGTGCTAGTATCCAC^GC^^^^ 
TGArrcATTTAGCATCTAGTACCTC.^ACTTCCTC.ACrGCrTCCCT^^ 

TITA.ATAGTCTAGAC.A.A.AGCCA ; GAGCGGATACCTCTCAGGTnTCA AGCTAGAAATGCCC 
TT^CTTCAGTC.AA.ATCTCTCrC.A.^ACTCACCTAGCTACTAmGGACTCT^ 
GGTGACGGACAGTTGA.AAGCrG.A.AG.^AmArrCTGCCGATCCACCrCA,CTCACATG^^^ 
AAAGCTGGACAGCCACTACCACTC^ACGTTCCC^CCCGACCTrGT^^^^ 

SGA^CTCA^fA^IitTcT^^^^^ 

AAGAGCCTCAGA.AGA.AACTGv.CAG i ' ACTnTGACGACAAACGCAAAGCC.\ACTATGAAC 
GCTC.A.ACCv.A.AAGCCCAGA.JL.AGAGAACuAACAGTCCCAGCGGAAAC\GAGAGA^rTCr 

^gc\'gag^c"^g%'^^^^^^^^^ 

T^AGTC AC ."^C^rr .r^^^^ : ■\'^-::i'==GAAAGACTCCGTCGOCACGACCTGC 

CTCC C^^^^CA .CTC^^^^^^ 

^lS^l^-^^f;l-^^^<^^uA.AGv. .V. . ...AA . -u.^AAACATCACCAGATCTCAGGCAGACTAC.X.A 

?^7GCr. . V- : ^t^l^^r ■ V •th.-CAT.U.^AAOrCATCAOA.A.A.^OGAAO.VAT 

C A^A A 4 ';—'."'-:'rf ^ ■-5- - '^^"^"^•^^•^■•^ACAAACTGCATCTAAOCTCT 

^•^^f;.:5;^±v^-':';;-:f:^:---'-^^r-^cGAACTc 



FIG. 2 A 
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^y°*=CAGTGACATrCACCATCArGGGAACCACCrrTCCrrT-rrrT-r^ 
GAAGACAGCACCCAGTGTTGGCCTGAA.AAC ATCTcSTISZ '^'^^'^^'^^ 

aatcagtatctcagaggcctctaacgtcccaaSS^?^''^^ 

CAAAGGCATACTTTCGCAATCGCCAACTC.A.tvAm^i'^I?^^ 

AAGTGAGACTCAAGACTCTACTGCmAGTCCcXlCT^t^^r^'^^^^ 

AAAACAGGAGCAATTAGAAATGCTTCCMTATTTCl^lr'^^^'^^^^^™^ 

TccmGcccArrTAccGmcrrcrcmcSS^SSK'^^^^ 
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ATATCTAGAAGTCTGGAG \ 
AAGGCTCCAATATGAACAAGA 



TGCATCCCCACATCrCAOCGACCTCCCCCTCXCTGT^^CT^ 
AOTGCATGrrCTTTGrCTCrCAATTmAGmTATcSTA^^ 
CCCTGGAAAGTCTATCCC^^CATATCCAC.^rcSmc.c^^^^^ 
TACCCTAAGACGCTGCT^rrGACTGCCAC^CGci^ScAGG^^^^r^^^^ 
ATCGCTCAA-ATGATTCACITITTATCATGCTTCCCC^^^ 
CACAAATGCC.WGTTGACAAA.A.ATGlTCAT^™';'?f^yT^^ 



CACCCAmTATAAATAAACrCAGCACmOT^S^^r^'^^ 
CAOATGATGTrCATCCGTGAATG^S^:^,^^^^^^ 

ATCTCATCACAACCTCTGAGGCTTCrrCCTTTCCATCCTnrrTr^^ 

AGTAGAAAAGCGCCTGCAAAGAGGCGAGCCAArlTfr^^^ 



x^AG:c::a^GGG^^^^^^ 

ATrGGCAAATAACCArrCTGTCTCmCGCTOTGOTS^r^f^^^^ 

TCGGGCACCAGGATAAC.TCTCTCAGTGA.AcAcSSccr;^^^^^^^^ 

CATGCGAmTCrrCACmGTTCAGC7rCTAAG^TW^C^c?^r??r^^ 
CCAACTTCTGT.A.AGAGA.A.ATCCCTGAGiTCTAr.r^^ 
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ACCACGCT 



FIG. 4 
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lUCCTGCCCCGGCGOCCGCTCSAAATCC °^'^^^''°'^GATCGCTGCCA 
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AGCCTGGTCCCGGCCGAGCTGTCCTTCACGGTCTCCTTATrrr-r-T-r^-r^ 



FIG. 6 
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ACTCAACrrCACCATC^CAACCTCCC^ArGAG^^^^^ 
GAAGmAACACCACGGACAGGOTCC^lcc^Cc^^^ 

CACTGTrGGCCCTCTGTACTCTGGC^SIcS^CTCArf^^T^ 

GCACCCACTCCACTCCACGCCATCTOCACCcnSS^ 

ACAGAGAGCCGCTATACTGGGAGCTGAGCcIfSSS^^^^^^ 



AGCCTCGTCGCGGCCGAGGTCCAGTCGCAGCA.TCCTrTTTr-rr-r-,-r-^^^ „ 

ACOAACATCTCTGCTarCAGTGAGA..GGSAS^SS^r??-r^^^^^ 
ATTTAATACACCTAACGTATCG.A.^CArCAr«:c^^^^^^ 

caacacttac.^atagcctgcagacctgcccgScc^^^^^^^^ 



TIG, 7A and 7B 



wo 00/36107 PCT/US99/30270 

28 / 92 

atggtcaacttgagggtcaatggtaccagcagagggccagcagSt^t^?^ 

SMGiMSSGACGMWGGWCTYYCWGAGGTTCYRAJWTrrAf-rr^r^ 

gctgctgccgacagagstcygatgg<^SSSSc?t^ga^^^ 

(WTGTAGGGCCCCACCrcrTYRATGYCAr^CY^^^ 

TCTCKGYYGMCWCCACSCCTmCGGGTCAAGATSSv^^^^^ 

C-GGCrGCTCCATCCTrCTCGCACCTGAGAGASJ??^SrrIr?^^^^^^ 
CCAACACTCGTGTrCnTGAATA ^-^OTCTGCAGCCAGAGTACACACCG 
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CATCAGTCAGACTCCCTGTTCTCAGTTCTCACCTG^^^^ 
CAGACGGCCAACACTCCTGTTmCA.^C-CrGGCm^^^ 
CGTOCTGrrGAACrrCCTOGA^CCAGCGTGS^^ 



FIG. 9 
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TAAATArArGCACTCTAXAATCCAC.A.^TCCT^^^ 

GA.AGAATOTATGCAAATCCAGGGTGCAGTGA^CATGArS^^^"'^'^^ 

AAGGGrrCCTGGCACTGCA-CTCTOCCCAmGCTGAA^^''^'^^'^^ 

taapgccaagtggagatgcag.a.^^atcct5^^^?™'?JS;^5-^^<=«^ 

AAAGGCACG.A.AAGTACTAAATArrGC7GAGAcSrcS^^rr:r^^ 

caggagctccaa^ctgccacc.cccccagtcctS^.^^^^^ 

CATn-GGCACACC.AACTCGCAGTG ''^•^'^^'^CTGACnTATCCTCCGTGTrc 



AACGCTGCTGGGT7nTGATCCTGCTGuAGAACCTCCr;rTrr/-.T^,^ 

AAGCGAA.AAGA-CCTrCTCGGA.^C.WGGrrCCACCCCA???-;^^^^^^ 

CGAGCTrCAC7TTCCAAGCTACCCGATGTCT^GTC^?cfT^^^^^ 

CAGCCCACAGCTCCATCGTAGGAG-CAUCTCCc\c^cTf^^^^ 

AGA.^G0AGCTG.^ACTACTT7GCX^AGGCCn-CcSACC^^^^ 

TCCTGGCCGCAGCT.A.AAG-GCACACA ^GATCC ACCTrf^; ■ 

TCAATGAGATC^A■TA^TGG-GG^CCAA-CGcS^^^ 

GGAGATTGGCACTTCTCTG— CATGAACaSTc^^^^^^^^^ 

A.AACCTCACAAGAA-GCTC-GA AC ^ -^rr^cr-r-^^^^'^^^^ 

TTGATGA - ' ^^^^'G t 'GALTTTGTCACTGCTGACAAG- 



nTGTTCCTTACATTTTTCTA..i.AGA 



' ' '"J' I'-'-i ^ACATTTTTCTA.i.AG.-'GTTACrrAAi-r:!/--^, 

AGTrCTCATTCC.A.ACTTAGC7AA-VAAc-c^G,\Ar^^^^^^ 
TAGCTGCGACA.A.AAGTTC— GT-T^CC-CTGrAcS^Irrl^ 
TGaACCTCTGTCTGCGCC-OGACTCCC;iATCTGc™^^^^^ 

AATCTTT.A.A-CTTCCA TaTGO » 7GG kC ^^-Jn-c-Il—r ' ^^<^-^-^CCCTGGAAATGTr 

TATCTTCTTTGAGTCT,A.AT7TC-C:^C^c'c^fc,^t-CC-^^-:^^^ 
ATTTCmGCTTCA-CTArCACCCTG-CAC-.A-CA-^Tr-^^^^^ 
A.ACGCTGC.A.ACCTGGOTCACAGTAuTG-Ccl'c^-r-;^^^^-^-^'^-^^-^^ 
CTrrC-CTTC.A.AAGT.A.ACCTG A ATCTC-C- 

GCA.A.ACCATCCAG '^'^CTTCCAAGIGGACrrrTTCTCTGC 



TCAi iGCCTCTGATCGCATCTCGA ■>"G"C.i-r.j(-:.-ir-/- ./-^ 

ATCX^AGGA-CAGCATGTGC-^aGA^GC^Orc^^^^^^^^^^^ 

ACTT.A.AGAACCACAGaGGC.."a AO^C- -^GAG A^^^^^^ 

C^AGA.A.ATGGAGGA.A.ATG.A.A.AGi;iXGA"rGAGAA^^ 

A-ATCCTAGAGCTGG.A.AG.A.ACAGAATaAc'cGmtcc^^^^^^ 

ATACAGCT.A.AAGAGTGTA7G0A_AACAC-cS^-^^ 

TTGA.A.ACGGTCA.A.^ATGGAG-ArG.A.^.ACCCT^C^.fr?/r^^^^ 

G.A.A.AGACTCrGTAAGTGA.AC^AGGTfcAc;^^^^^^^^^^^ 

TAAAC.A.AGCr.A.ACCTAGAGGCCACCGAG.A.A;CA^GA-;^^^^^^ 

GCGAAGACAGTCTArACC AGG- " ' '^'^^^-^-^^^G.A.ATCTCACTG.A.AGA 



FIG. ]5A 
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AACCCAAT.A^TCACCATTTATTAC" 



CAATCTCTCCAGCGCTCCTCCTGCTGCTGcrmcCATGCCC^^^ 

mCTCAAATTACTTrr.A.^T.^TTCTTCATCS?GSSGAAG^^^ 
TTOTrCTTrA.AGCTGCTCAA— CGGACrrAAACAAn^^f,TSOTA^^^^ 
ACACCTGTGTTTTGCTAGAAAGATCACrCTCCCTCTCTTTTASTr^^ 
AAnCArrTTCCTmCTTTC.XACAC.A.ATCTCAAGTS??^ 
CTCrrTC^GTTATGrrGTCCTACTTCCTGAACATOTcS^^Glm^^ 

TCATGGTATTCATCTGTTCCTC i m i CCTTTTA.ATAAGTTCAGGAGCTrCAGAAC 



^GC ^^^CCC XC^C ^C--r - --- ■t^'^CCCAATGAAAGAAAGGCTTCATCATTT 
CACG^r^^ -'4- --"^ ■ ^ '■ ^^-^ '■ "CC-CACCArC-GGCTGCTGGAGTCT 
V. ii-t;!. rkjCTTu^.-i. J .uAA: ' ^ ^aTaTCCCCATGGCCT 



n-:--ii: 



: ;■; ; -^-:^±:i'^-'^-^-^--=TTTATGTCTTCATArTr 

M^^^r^-ir^??--:- '"-^'' "■^■^^-AGCCAATGGCTCGTTArATMTC 
^•,ii^^■^;^f 5•';^b■^^t;"-'■'^ ■'^■^ ^^^•^■"^•^TCTACTTCAACGAATATCACGrrGG.A.^T 

•-^^■^C—CAAGACTCGCTCC^^^ 



FIG. 15B 
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11723.1,40.1 9. J 9 



TACAA.-^CTTTATTGAA.-\CGCACACCCGCACACACArAAjr:irrr-T-/ 

gcacctggccacagggtccactgaa.acggSg^gcc^^^^^^ 

CCCACAACCCCCrrCTGACAGGCA..GGCCmGATTGACGCCcSTC^lTGGT^ 

GGAGCTCAG.A.ATGGGG7CCACCGAG.^ATTrCGmGGGGGAGGT^^^^^ 

CCAGAGGGCACCCTCCGAGTGGGGTCCCGAGGGCTGCAGAGTCTTC^G^^^^^^^ 

OCAC.AACAGACCCCCTGGCGv-iAGGGACAGCAGGCCCAGGCCTGTCGGTTGTCrCGnrAr 

CAGGTCTGGTTATCATGGCAG^AGTGTCCTTCCCACACrrcACGTCm^^ 
AXGGCTACXGGCCAGCAAG n 1-Ai.u I LCTTCACACCCACGTG 



UnSJ.40.I9.I9 



CCCGTGGGTGCCATCCACGGAGTTG-ACCTCATaTTGGAAGCAGGATCGCCCGTCTGCA 

ctccagtcg.aagccccgtgggcagcagtcatggccatccccgcaS 
^GGGC^'^;:^;^^'^^^^^^ 

u iuo*^(.A rCAACCiGC-v.ACuvjGuCAC^wAGATCCCTCrTrir,T< r/—r . -^^^^^^ 

c^g":?^'g'^c°.^^4^^^^^^^^^^^^ 

|^-^^^;^^5."j5f-^?4'::::';^^:S::r:^-'--^ccGACT^^ 

GCTCCCA-rlc--r-?r-r--"'-^^^ 

^acc.A^Ga'o.l^CG"'''--^^"^ 



li"fl-I 

rCTCw .Guvj^.Tc , G I : : Gc , ^ : ; AACiGCACGCCTACACCTTTrCCTCTCC-^CTATCG 
CAl^Cr?r-;^^-";r^-;^ 

CTC.^XuCCu.AC . Ci Guv. . CACAOuuAGCAGCAGCAGCAOGGTGGGACTGGGCCGT 



11 "30-: 



■■ -•^-^-^■'-"CA-GGCTGGGATC.ACCXCCATCGAGGCG 

gI^^tgtc^'^gtgc''"^ -'■■'•"'^^^^^ 



FIG. ISC 
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U • j2.1coatig 

CAGAACTT^CCTTTArTCTGCGCCCACGAGGCCACAAAGCTCAGGAGGCCCAAGGGACG 
GATCTGG-mTCTGGATAGCCAGGTCATAGCATGGGTATCAGTAGGAATCCGCTGTAGCTG 
CACACGCCTCACTrGCTGCAGTTCCGGGGAGA.\CACCTGCACTGCATGGCGTTGATGACCT 

cgtggtacacgacagagccattggtccagtgc.\.agcgcacgcccatgggctccgtc^cg 

AGGGCAGGCACCAGGAGCArrC-CTCCTGCACATCCTCGATGTC.AATGGAGTACACAGCrT 
TGCTGGCACACTTTCCCTCGCAGT.\.\rCAATGTCCACTTCCTCTTGGGACTTACAATCTCCC 
ACTTTGATGTAarGCACGTTGGCTGTGATGTCTrTGC.\ATCAGGCTCCTCACATGTGTCACA 
GCAGGTGCCTGGAATrrTGACGATTTTGCCTCCrrCAGCCAGACACrrGTGTTCATCAAATC 

gtgggcagcccgtgaccctcttctcccagatgtactctcctct 



U "32.2 con rig 

gcctggaccttccccgatcactcccacacagtgacttccttggcaaatggccagaccttgc 

TGCAGAGTCATCGTGTCAATTGTGACCATGCACCCCGGCCrrCATCTGCCAACAGCCAGTC 
TCCTGTTCGGGTGGAGCAGACG 1 GTGGCTGCCGCTGCACCTGCCCTTGTGTGTGCACGGGC 
AGTTCCACTCGuCACATCGTCACCTTCGATGGGCAGAATTTCAAGCTTACTGGTAGCTGCT 
CCTATGTCATCTTTC.4uA.A.AC.A.A.GGAGC.i.GGACCTGGAAGTGCTCCTCCAC.\.ATGCGGCCTG 
CAGCCCCGGGGGA.\.AAC.\.\GCC I GCArGAAGTCCATTGAGATTAAGCATGCTGGCGTCTC 
TGCTGAGCTGCAGAGTAACA7G0AGATCGCAGTGGATGGGACACTGGTCCTTGGCCCGTA 
CGi .GGTGAAAAGATCGA.iOTCAuC.i-CTACGGCCCTAT-CA7GTATGAAGTCAGGTTT\CC 
CATCTTGGGCACATCCTCACATACACrCCCXGAAAAGAACGAGTT 



Il-jf-l-: 



AGATC.A.ACCTCTGGTGG 1 CAGGACOAA-GCCTTCCrrGTCTTGGATGTTTGGTTTGAGGTTG 

RSGR.A.^\YTTaGiCAYCCC\tCC . C^V7.A C;CG5AGiCACCARGTCCA- Ai^TGGAGTCTTTCTG 
CATGTTGTAGTCAGACAGGG^-CC-JJC.i i£jTCCAGGTGTTTCCCaC'caaAGATCAACCT^ 
TGCTGATGaGGACGGaTGCC^ . CC . . A-Ci_. GGATCT7TGCCTTG ACATTCTCGaTGGTGTC 
ACiG^-GCTCCaCCTCGAGGG.GaTCOTC. >ACCACTCAGGGTCTTCAGGAACArfTGCATC 

gcaggtciGagacggagcac:a"G"gcacgg . :^cactctttctggatgttgtagtcagaca 

CGGTGCC-YGCaTC I .CCACC'Cc . .^:3iGCAAAGATC.A.ACCTCTGC7GGTCAGGAGGR.-\r 
GCGi XCj iQTCYJCCaTCj . ;GCY. :OaCX: : CTCXATGGTGTCAGTCGGGTCCACTTCGA 
CAGTCA .GG iC i . ACCAG i CAGGGrCTTCACGAAGATCTGCATCCCACGTGTAA 



A.AGTCAC.A.\ACAGAO.\AGA?-A7TACCAGCTGCAAGGTATATTAGAAGCTG.A.A 
GaGAGAGG I CA ; GArrCTG AC aTGA . . CGAGACC-TCAAGCTCGAArTACATGTrTAG.A.-\G 
AGGaGGTG.A.\GCA ; G : C.\.i.ACA7 i_\TCTCGA AA-\.\GTGG AAGGaG A.A.AG A.\.AAG AGGCT 
CAAGaGaTGGi i.-^^TCAGTGAG.-'.AA^.CCAAAAGAATAArrTAGAGATAGArTTAAACTAC 
A.A.ACTTA.A.ATGATTAGAAGAACGG : AG AA.G AAG AGGT.A.\.A7G.A.AGAC.A.A.AGT.\,AGG.A.A.A 
GGTlGi 1 :.A,AGTGACA.-i,AGA"GA-A7CiA; i GAAGAGGGAAAGTGTGTGGCAATGTGTGaG 
A7GG.AAuAuAA^-AGG I G.A.AAj^A-\G AAAGAGaAGGTCGaGAG.A.\GGGTGA.A.^^^ 
TCaGA: iGaGAAAGaGTG . ■CCa7GC7aGaCG~7CATCTGaaGG.-1uATGTCAGCAG.a.A,AGT 
AGAAGArrTGAG.GGA.A.A7.A.AAGAA-AGGA-GGAGGA7G,A.AGTT.A.-\GA.A7CTA 



FIG. 15D 



wo 00/36107 



39 / 92 



PCTAJS99/30270 



n7«5^A64.icoadj 



CGCCTCCACCATCTCCATCAGCCTGACCCAGA^GTCCTAC-UGGTCTCrArrTrrrr^rr- 
CGOCCCTrCAGCAGCCGCTCCTACACGAGTGCCCCCGCTTrcc^Arcfc^^?rfr2 
TCTCCCCACTCGCCAGCAGC.^CmCGCCGTGCCCTGScrrrr^^ 

ccggcatgggaggcatcaccgcagttaccctcaSaS-t^^^^ 

GCAGGTGGACCCC.V^CATCCACGCCGTGCCCACCC^GCACAlrr?rr^^^^^^^^ 
C^CAAC.V^GTrrGCCTCCmArAGAC.^GGTACGC^^^ 

gctggaoacc.^gtggaccctcctccagcagcagSSSc^^^^^^^^ 

ACATGTTCGACAGCTACATCAAC.\RCCnAGGCGGCAGCTorArA^^^ 

acctgaagctcgaggccgagcttggcx.caS?SgS 

AAGTATGAGGATGAGATC.A.AT.A.AGCG7ACACAGATGCAGAASmG^^^Tr^A^^ 
AAGOATGTCGArGAACCTTACATGAAC^GGTAGAGCTGaCG^^^^^ 
ACCGACGAGATCAACTrCCTCACGCACCTGTATGAAGAGGAGATCC^^^ 
CACATCTCGCACACATCTGTCGTGCrGTCCATCGAC.AACAGCC^^^^^^^^ 

GCATCATTCCTGACGTC.^GCCACAGTACuACGATATTGCC.AACcS?^^^^^^ 

ctgagagcatgtaccaggtc.^gta7gagcagctccagagcctggctgSgSgg^^^ 

ATGACCTGCGGCGCAC.AAAGACTGAGA-CTC7GACATGAACCCCgZ\CAT^CCC^^^^ 
XCACGCTGACATTGAGGGCCTC.AA..GCCCAGAXCGCmCCTGCA^XCCG^^^^ 



ii*6-.:.c 



CCCGuAGCC ACCCaaCG ACCGG.A.i AATGGCAG AC A ; Trr^r-^~rr i i-r- ^ ^'m, 

t;cScVg^^"''-''''^ ■ -^^•^-^^■^•^---•^CAGGACAGTCArrGGrrGCAA . 



I i"(ss-ii: 



CG^..A.ATCCA.\C.^.^.CTTTA-G.^i.^GG>.^.AOTGCAArC AAATTTCTTG A \ A.C-TTA Aixrr 

CO.A.VAC-AGACACCCCCCCTCX^.gCGNUC^^CCAaGTGCAi^A.CTCGA(^^^^^ 

CrrOTAGTCAGACAGGGTRCGWCCATCTTCCACCTanT^CCR^^^^ 

JSgS^^c-^^^^^-^^^^^^^^^^ 

Sgc^gc'?^^^^^^^^ 
o^^Gmc'iic.cc^^^^^^^ 
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ii-6a-ii:.i 1735-14: 
cagaaagagtccaccctgcacctcctgctccgtcttacaggStcc^ 

AGACCCTGACTGGT.AAGACCArCACTCTCCAACTGGAGCcSScCA^S^^^^^^ 

TCAARCC.^AGATCCARCAC.A.ACGA.AGGCATYCCTCCTCAC^ArrArlrr^ 

C:SGGA.AAsCACCTCGAAGArGGRCGCACCCTGTCTSAS;^C^^^^^^ 

CCCTCCACCTGCTGCTCCGTCTCAGAGGTGGGATCCAfuS^ 

TA^GACCATCACCCTCGAGGTGCAGCCCAGTGACACCAT?^7r^^^^ 

cc^gataaggaaggcatccctcctga-cSagSga™^^^ 
oga^gatggacgcaccctotctgactac^catccagISgIg^^ 

MCTBCGcCTYlGAGGKGGGRTGnaaTCTW^IGTKWagaC.C^acS^^^^^^ 
gAiC:<TCs.AKYSCASTKWClCr>VTCR.A:CA.AMGTYRXGCAW,!!^^^ 
ATTCCTCCTGACCAGCAGAGGTrGATCT "'^^^^^'^•^^^^^CC.MAGACAAGGAAGGC 



n"69.I.contig 

^Gctcml'l^^^ 

TCC™^'r^r.4f;^^;ir;CG^^-^ ' ' ^•^<^-^-^CATCTTTCTCCTGCaTCGTGCAGAG 



1 I*o9.^.cooti5 



S-r-rr f-- f^^- ' • ' ^••'•^^•■'''^■^^•^C-^-GACGAA-CAAGGtgATAGA.A A A 

aJaa^catcac-tg^^^^^^^^^ 

I lUA 1 CAC w iGvj.\-^.C;AuAAA(^ ; iU^,CCaCC 



H'TO.I.contig 



■Sf-'Acti;'cAcv7i'c'rr 

G^G^GTCC-^rr^r^^^^^ 
G^?^ S AGC^ A^r :r"-r^^^^^ 
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llTTOwlcondg 

GCAACGAACJGGTCTGCTCACACTTGCrCGCTrGCGCATCAGGACTGGCTTTATCTCCT^ 

ctcacggtgc.aaaggtccactctgggaacgttaagtccctccccagcgcttggaatcctac 

GGCCCCCACAGCCGCATCCCCTCAGGCTTGCAGGTCCrC.^CTCCCGTGGAGGCTGAAC.AA 

tggcctccatggggctacaggt.aatggggatcgccctggccgtcctgggctggctcgccgt 

CATGCTGTGCTGCGCGCTGCCCATCTGGCGCGTGACGGCCTTCAiCGGCAGGAACATTGTC 

acctggcagaccatctgggagggcctatggatgaactgcctggtgcagagcaccggccag 
atgcagtgc.a.aggtgtacgactggctgctggcactgccgcaggacctgcaggccgcccgc 

GCCCTCGTCArCATCA 



11/ /3,l.coarig 

TGC.^AAGGGACACAGGCGTTCAA.A.\.AT.AAAAATTTCTCTTCCCCCTCCCC.\AACCTGTAC 
CCCACCTCCCCGACCAC.AACCCCGTTCCTCC'CCCGGGGAAAGC.^GAAGGAGCAGGTGTC 

gcatctgcagctgggaagagagagggcggggaggtccccacctcggtgctggtctgtttc 

CAAATAT.AAATACXTGTGTCAG.AACrGGAA\.ATCCTCCAGGACCCACCACCCAAGCACTCT 
CCGTTTTCTGCGGGTGTTTGGAG.AGGGGCGGGCGGCAGCCGCGCCAGGCACCGGCTCGCT 
GCCGTCTACTGCATCCGGTCGC i <=I'C-CaCCCCGCGAGCCTCGTGCTGCTC ATTGTaG AAGA 
GATGACAGTCGGGGTCCCCCCGGArGGTGGGGGCTCCCTCGATCAGGTTCCCGGTGTTGGG 

GTTCACACACCAGGACTCCCCACGGTCCCCOTTCAGAGACATCTTGCACTGTTTGAGGTTC 
TACAGGCCATGCTTGTCACAGTTG 



GGGTTGGAGGGACTGC-rrCTTTATT7CAAAA^GACACrrGTCAATATTCAGTATCA\AACA 
GTTGCACtA: luATTTCiCi » ^C: CC^AA-CGGCCCCaAAGAGACCaCAT.A-^^AACGACAGT 

ACAi 1 i iaagccaataagctgcagga-gtacacctaacagacctcctaga-aaccttaccag 
aaa.\tgccgactcggtaggga-aggaaaCi ;aaaagatcaacaaactgccagcccacgga 
ctgcagaggctgtcacagccaga~ggggiGgccagggtgccacaaagcca.aacca,a.agtt 

TCAAAATAATArAAAATTTAAAAAGTTTTGTACArAAGCTATTCAAGATTTCTCCAGCACT 
GACTGATACAAAGCACAA. ^ GAGATGC-CArTTCTAGAGACACCAGCTTCAAACCCAGA A A 
AGGGTGA . GA^ATGAG . . TCACArC-GC^AATCAGTCGCAAAAACACAGTCTTCTTTCTTT 
CTTTCTTTCAAGGAGGCAGG AA.^.GCa.-. . . AAGTGGTCaCCTCAACaTAAGGCCCACATGA 
TCCA7TCTGTA\GCaCTTGTGAAGGGC 



caggaaccggagcgccagcagtagc-gggtgcocaccatggctgggatcaccaccatcga 
cccggtgaagcgcaagatccaggt-ctgcaccagcaggca.gatgatgcacaggagcgag 
ctgagcgcctccagcg aga.ag : ; c-agggag aaaggcgcgcccgggaacaggctgaggct 
gaggtggcctccttgaaccg : aggatccagctggttgaagaagacctggaccgtgctcag 

CAGCGCCTGCCCACTGC£CT£CAA\AGCTGGaAGA\CCTGAAA\.AGCTGCTGATGAGAGT 
CACAGAGGTaTGAAGG i . A . iGAAA.ACCGGGCCTTAAAAGATGAAGa„AA-AGATGGAACT 
CCAGCAAATCCAACTCA.AAGAAGCT.AAGCACArrGCAGAAGAGGCAGATAGOAAGTATG 
AACaGGTGGCTCGTAAG I ;GGTGATCA. ; GaaGGaGaCTTGGAACGGACAGAGGAACGaG 
CTGAGGTCGCAGAGTCCCG i i GCCGAGAGArGGATGAGCAGATTACACTGATGCACCAGA 
ACCTGAAGTGTCTGaCTGC 
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11732.1 



GCTrTCAAGAGCCCTTGAACGACTArGATTACAACTGCTTTGTG^^S 

gcIItgg'^c'^c'^c^^^^^ 

CAGTl^SAG^?^GCCrr^^^^^^^^^ 

GAAGATCACCACArrrrT.V.CAGATTAGTTCASa:^G7^^^^^ 
CTCTACTAGGGAGGTGTCGA.A-GATCCGGCATTCAAGAGACAArr7rJ.^^ 
CrCAGAGGTrTCACCGGATCGCACATACAAA<^C^SATC^^^^^^^^^^^ 
CAmACCTAC..AGGTGTTGGArGTCAGAGAS^C^^l^^'rAS^^^^^ 



CTAGACCTCT.AATrA.^^AGCCAC.\.A7CATGtfrGGAGAATGAACAGTCTGACCCCCAGCrr 

CACAGCGAArmACGG.AACOAGGC.^.AACAGGTCAGAACGGAAACGAAr^^^ 

AAGGAGA.AC.^^r.^AGA..CTCCAGACGTTGGGTCGGTCAGCGA^-^^^^^^^^^ 

ACAGATCGTAAACAAACCTCACTGCTArGACTrTTCAASTlG^^^^^ 
CCCGTCAGTTCTTGGTGGCTC AGGOTCCrrCC AC'-C AGC'-c A<v-Tr " " 

GGACTTCTCCCAGCT.A.AGCAGA-G-GTCTCCC;;cnc^^ 
TAACGCTGACCTCTTCCCTCAACAA0GGACCTGAAAG7AA1---— -~ 



TGCTCTTTAC 



CCGaAi iCAACCG iCAACGA.CrVT'.rCTTACCATCA.' A7C a Ar7rrrr a a i-^; ./-r 

GC-ct-CCTCC-'ACA;^^^ 



11 "36, Leon [ig 

SSac^ga^V'aI^-'^^^^— ^^^^^^^ 

c agcc-^^a-"-'";--a ■^'^•--■•ccgoaggccctcaagaactga 

X^GCA;CA--rArA"-Ar-r^ 

^C^r^^^yS^f:\''±±^ ' ■'^■-■'^^ -■^■^■-OTTAGCTGTAGGAGCGGGTC.^A.AGGAT 
TGTGAS^r-r-'tA-AVr- 

TGTGArG;CuC.A.AiGAC^ACCA. . . : .CTOCCCA-GTGAAGGTCCCCArGA.A.ACC 
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IlT86.2.coatig 



CAACCCCTTGGCCTTTGCACCCACTTCAGTGAGCTTrTTrrr-rT-T-r^'r^, 

TACCACCCCTCTCTCCCCACrrrCCCTCTCCCGGCAACATrrfT^^^ 

GACACGrrGGAGCCGACCCTGAACATGCCCCTC^^^^^^^ 

CTTCCCT.^^GGTGTCTGAGTTTCTGGCTCr^GTGGt^^^^^^ 

TCCATTGCTCTTGAGTCmGCAGAGA.ACCTCAGATC\rrf;TrrirrT^^^ 

CrrcCCCACTTACAGArCTATCTCCTCCCrrGGS^C^^^ 

AGGGGAAGGGATCTCCTGCGCCCrrCATTGS^.^AScTGG^^^^^ 
TGTCTCAGCTTCrC^TTACTGC^TAGGA ^'""^^^^^C^^'^CCATGAACATCTrTAG 



13691.14: 

AGCGTC.AuW.TCACAATCG,AA.A.->.GACTC.i,<V<-CCATCATCAAC^C'--VAGATC^AArrAr 

AAGiUTCCTrCAAGAA.ACAGC-7^A.A.^ACTC:T^AAC\CctAAArV^rr^ 

AAGACAnA^GCAA..AATGC.^GC.^.GTATA^^^ 

A.AGCC.\.AAmATCAATT ATGTC.A.^CA.ArrGCTrCCGCATrArTrArril^,^^^^^ 
AGATCTCTGCCACTGCAGG.^ACTCTC— ^AcIlAArAGmS^ irf;^^ 
mCCGTCTTAmCATTTCTG-AACAGnGArATCTCGC^^^ 
CAG.AACTrrCCC7ACCGTGTTTCATA.^A-G^CTCC?GG^^^^^^^^^ 

CCAAAATCCCTGTTTAGT-TTT.VAAC ATGG AACTCC ACC^C ~rr^^ 



?r JH^^-rr— ^ '-^^^^IT-"^ - ' -•-^■C-A-ACAACGATCGA-TTTAAATACTCmG 
TCGAA^TC , . , A^Ac 

ArrCTnV^TTrGCAGTTAA-G-CA"-TCTGCTA- 

AO TAC' 1 I I ACAu ; ; 'v. 1 Ai„v A.A.aGav,Caa -^GTTGTrr.'^r.-rT a a — r — . r^- 

i t A . AGAGQC i tCTAAAAAwu . A : i i . ^ A . aTGTTGTTTTTAAC A \ \TATTGTGTAr a Ar 
aTTAA.^ACATCAATGTTTGGATCAA^.AC.^.GACCCAGCTTATTn^^^^ 



I .'693.: 



TGTGGTGGGGCGGGC i GACG -CGAGGGCCAGGACTGrGACCCTGr-^rrTrr' — rr - ^ v 
SS^A-GtAf-'^^""^^^^ 

A^Sll^^^cc^^^A^;^?^;^^ 

TrTr;Tr;rTTr.i~-rrrr '^'-^^*-'^-^^*-'v:LAALrAu^-AC.A.\GcAT 

G^olT^GACACGCC^^^^^^^ 

^r[^^^trT-^ -"^ ^ ^•^CGAAT.A.AAATT.^A.A.ATGTTTGCTC.AACAA 

ICUCCCTTG^- I 1 G I .A,A I GG I i CGGA i .-^AGaTCaTCGAGGC 
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I3696.1-U744.1 

CmcC^CUnrrrATTrCAlGTCTGCGCCATCGAATCCACCTGCACATCOCATCTTAGCT 

CTGAACGAGAAAGCAGTGCACGACA^GGAATCAGTCGGCCGAACCAACGGCCTCCACAA 

CCTGCCTTCCAGCAGCCTCCCAAC-CCCA-CGCAGAGAGAGACTGCAA^CA.^ACACAAGCA 

AACAGAGTCTCrrCACAGCTGGAGTCTGA-.^GCTCATACTGGCATGTGTGAATCTGACAA 

AATTAAAACTGTCCATAGTCCATTACATGCArAAA.ACACTAATAATAATCCTG-nTACACG 

TGACTGCAGCAGGCAGCTCCAGCTCCACCACTGCCCrCCTGCCACATCACATC^AGTGCCA 

TGGmAGAGCGTTTTTCArATGT.AATTCTTrrAnCTGTAAAAGGTAACAAAATAr^^^ 

AACAAAACTTTCCCTTTrTAAAACT.AArGTTACAAATCTGTATTATCACTTGGATATAAAT 
AuTA TA TAAGCTG A TC 



IjTOO.l 



CAAGCGATATATC-n-GAGGGTACRCRGTGACACTGAACAGATCACAAAGCACGAGAA.AC^ 

TTAGTTCTCTGCCTCCCCAGCGTGTGCTTCGTCTCCCTGGTTTTCCGATGTCCACAGAGTGA 

GATrGTCCCTAAGT.^AGTCCATGATCAGAGTGGTGKCTTTAT.AAG AGTCTTC \TTC \CCOT 

ATCCA^rrCACCAATTGCTTCATC.V-LATGCCGTTmGCCAGCGTACAGGCCTr^ 
GAGc mAGA.\TCTGATAGTA.AJ.\C^^ 

TCTuTAGGCTGCA-rnsd l . ACi AaTTT C.AAATGCTTCCTGC--LACCCTGCTGGGAGTT 

CGAGAC.\.AGTCGTTTGTrrGTTGGTCCAGATCCCACTTCAGAAAGATACCTAAAATA.ATCT 
CCTT7C A TTTTC.A.A.A G TA C AA CaC 



TCCCGAGCCGGGGTAGTCGCCCCCGCrCCCGCCGGTGGACCCAGTGCAGGCACCGCTGCC 
GCCCCC iGA£rAOTGGGC ; '>£OaaGC.-_-.CAGGTCaTCTCGCTCGGAGCTTCGCTCGG AA 
GuGTCTTTG t ^ CCC ; GCaGCCv. ; CCCaCGOGaaTGACAATGGATAAAACTGACCTGGTACa 
GAAACCCAAACTLGCTGAGCAGG^iGACCGA-ATGA-GATATGGCTGCAGCCATGA.AGGC 
AG iCaCAGAACAGGGGCaTGA-ACTC .CCAACGAAGAGAGAAATCTGCTCTCTGTrGGCTA 
CAACaaTGTGCTAAGGCCGCCCGCCG "C . . CCTGGCGTGTCATCTCCAGCATTGAGCAGA 

aaacagagaggaatgag.a,acaagcaocaga:ggccaaagagtaccg7gagaaca'aga 

GCCAGaaCTGCaGGaCA7CiGCAA-Ga-G— TGGACGTTGTTGGACAAATATGrTATTCC 
AArGCTACAGAACCCAG.A.AA 



13-01.1 

A.AAAAGCAGCARGTTCAACAC.A.^.AA7AGAA_A-CTC.A.A.ATGTAGGATAGAAC.A.A.A.ACCA.A 
G t G I ^ ACCwvjGG AACU.A.AL AuCAA-AAGGAAGAAATGACATGITGCAAAAA AG ATCG A 

ggagggttccgctgtcctctg gggac . G ACTc a.^.acag-^gatgtgggagta tag accattg 

' ^-^-^ t - ^ •p^^-^'^-.CAAAAGGTGGGGATTAAGAAGACGT 
TTCTuGAu-GGi ;Al:GGALCAAoGCTGu-7:7Ci I iGCCCGCTGCCAACGCCCTTGATCCGTTT 

CTCTGA7GAGGGG.A.AAGGAGCtCG.A.i7CAGGGAGGTAGAGTTGGAAAGGG.A.A.AGGATTC 
CACTTGaGaG.A-ATGGGAGAGAGTCGTTCCCA 
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TGCCAATAGCACACCCATCCACCACCTCrrCARGCGCATCTCGGAGCAGITCACTCCCATG 

TTCCGCCGGAAGOCCTTCCTCCACTGGTACACAGGCCAGGGCATGCACGAGATCCAGm 

ACCGACCCTGAGACC.A.ACATGAACCACCTCGTCTCTGAGTATCAAGCAGTACCAGGATGC 

CACCGCAGAAGAGCAGGAGGATTrCGGTGAGGAGCCCGAAGAGGAGGCCTAAGGCAGAG 

CCCCCATCACCTCAGGCTrCTCAGTTCCCTTAGCCGTCrrACTCAACTGCCCCmCCTCTC^ 

CTCACAAmGTGTrrGCTGCCrCTATCTTGTrTmGrrrmCTTCTGGGGGCGTCTAGA^ 

CAGTGCCTGGCACATAGTAGGCGCTC.AATA.AATACTrGGTTOfiTGAATGTCTCCr 



13702J 

AGCTGCCGCTAGGGCTCGGTTGTGAAATACACCGTRGTCAOCCaTGCGCTCACTGTAGAA 

ACCCACGCCTGT.AAGGTCGCTCTrCGTCCATCTGCTrTTrTCTGAA.ATACACTAAGAGCAG 
CCACAAAACTCTAA^TC^^^ 

TCCAATAA.AACGGTTTACTACCT 



I3ra4.:-U740.: 

GCACA-GAAGATGAGOAAGCTGAGTCAGCTACGCGCARCCGGGCAGCTCAAGATGATGA 

Cuatgacga:gtcgataccaagaagcaGaagaccgacgacgatgactagacagca\.a.\.a 
aggaaaagttaaa 



GATG.A.AAATTAA„\TACrrAAATrAATC_A.\AAGGCACTACCA^^^^ 

CCTC.-^TC-GCAuTA;<GCTAAKGAACA.CAAGC.ACAC5ACATYArCTAAL^ 

GCAA: lACA.AKCARGAAGCATGi i . GC . l iCCAGaaGACTATCGNAC\ATGGTGATT\VG 

CGCCC.\,AGAGGATA7r:GGCO"G0AAAGGATCAAGATAG^TNAA.NGT.-^.-\\G 



CAGTAGC.\.A,CGC.^AAGCGCTTCGTAT]uAGTCTGTCGGSGACTrCGCrrCCGGTCTCTGCA 
GCACCCGTGATCGCTTACTGCAGTGCi t AGCGTaGTTCGCCAGGATGGCG AAT\rC\.A-AA 
TCrrCAGCAGGCAGGTGCCACCAGGACTTATGTCASA.A.^ATOCTCACCGCCTGGGCCTGG 
AGCTAGGC.A.AGGTGGTGACT.^AG-A.^A t . gagc.\.accaggagacctgtctgga.\.attggtg 
A.\,\GTGTACCGT GGACA GGATGTGTACA: :GTTCAGAGTGGNTGTGGCG.A.AArCAArGAC 
A^TTT.A.\rGGAGCTTTTGATCArGA : - •A.A TGC CTG C V\ G A TTG CTTC A GCC AG CCGGGTT A 
CTCCACTCA .CCCATGCTTCCG 1 i A'OCCGCGGCAGGAr.A.AGAAAGATN-AGAGCCGGGCC 
GCCAATCTCAGCC.JuACC m GG i GC.W "A TGGIA TCTGTACCAGTGGaGATC \T\TT\ZCA 
CCATGOACCTACATGCTTGTC.A.V-\ TTCANGGCrrTiT 
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tgtcgcatctgcagctggc.^^gagagaggc-gggSt^^^ 

mCCA.AATAT.A.AATACGTGTGTCAGlACTCcSTc?^r^^^^ 
CTCrCCGrmCTGCCGOTGTTTGGAGSGC^cS^AC^^^^^^ 

cgctgcggtctactgcatccgctgggtgtgcaccccgSa 



13710.: 



cS^g^a^?^^^^^^^^^^ 

COAGAGATCCAGCAGATCCCGGTGCAGCTGAATcScAGrTr^^^^^ 

CCCCACCCTGTATCAGGCACTC.^AGTrGTGC^STcf^^^^^^^^^^ 

CCrC.AACAGAmCACAGACAGAGGTCCAC-cS\c\G^^^^^^ 

aagatccacagcagctctaccagatccacc.a:^S^^^^^^^^ 
ccagcccatgttcatccagtc.^agccxaccSgcco^^IS^^^^^ 

CCCCGACTGAAGGGCCTGACCTGCC.^AGCCct^NlIr^rrr??^^^^'^'^^^^'^^^"'^'^ 

aocccccaggc.^atgogcacagcc^c^ccc.gaSa^^^ 



CTCTTAAATGCAA a C A ^ TC- —C- A-GGC--r-rr.^^^^ 



AATA'\C-:i T.-.-A^ 'CTCTrTTGi,!. ; . GAACACTTTTTA 

ACCCCAC7TCCCA0CTCTTA-CCCG ac'4\ 4'(?^C^^^^^^ 

A-A.^AGAAAAACAA0AA.A.ACAACC^CA:^~-^5f ^ '"^ ' .C..AC.VACAGAT.A.A..GG 
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13TI1.2 



TCAGACGGACCACTGGCCTGGTCCCCCCTC ^r^TnrrrTrr— . 

AGATCTAGTCGCACAGAGG^AGATGA^AGGt^Sr^r^r^i^'^^''^^^^^ 
GAGC.^TT.AATGAAGCTT.^ACTCAGGCCn-CGGAcSAT^^^ 
.VAACACAGCCGGG^A.^GGTCATCTCTCmccc.CTO5-IS°4^^r^ 
CTrCACATATTCCATCArCTA.AA.A(rrGCArCTCTCrc?r^^^^^^^ 

CCCCCCTGmCTACCuACTTCCCTCAGTATSAcSSr^^^^^^^ 

cgagattaccagacacttccagatccccacatcot^Aa^^^^^^ 

TCTATGCCC.A^CATGTTGGAACC.^AGArATrrCC™ 

gacggccc^aacc^aatctcaoagagctggacS:^ "^^^^^^ 



13713.142 



toctoaatacagtctccttccac^gSgc^^^^^^^^^^ 

ATCAAAGGTGGCCTTGGCG A.\CTTCCCC AGCrrr -r . r 3?^'^^'^ ' CTTAGAAATGGC 
CCAGTCATCGATACCACCCArCArCAG ^^^^^^^"^ 



i;--i;.-i 



A-GTAT.A..TAGCTCA7GC..TCTGTCCAr3'4'-.;r^r''^^^^^ 

CGAAC.^AGGAGTACA-GAAGCCAGA-CG-Vc^lrTr'-;4-"^"^^^^^^ 

CACTCGCCAGGGAGCG-GGCvr^^C-H^C-C-^r~^^^ 

ACTCGGCACACCTCTTAA.^T.i ^^"i-.-A^ 'k-'ca^ ' ' ^'^^^ ^ GTG AGA TGATAAA 



TGCCATGTGGAAC:?G.:^GC^^^^^^^^ 

CCTCCTTCArCC > CC ^ C- ^^C \C A r-r Xr , ' CGGGC.\.AGGAGG AG 
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CGCCCCCCGCGCGCGCCCCCGCCACACGCACGCCGGGCGTGCCAGrrrATAAArrrAr^r 
ACC.^CCAGCGAGTCTrGAAGCTCTGTTrGGTGCTrTGCATcS 

TCAGGAAGCCTTGGaCGCTG^AGG . ^=iAT.\.4^CTTGTAGTAGTTGACTTCTCAGrrArr,Trr 
TGTGGGCCTrGC^AAArGATCA.AGCCTTrCT7TCAUCCCrrTm^A^^ 
GATATTGCrrGAAGTAGATCTGGATGACTGTGAGGAT^^^ 
TGCATGCC,\ACArrCCAGTrrTTT.^G,AAGGGAC\AAAGGTr,r^^^^^^^^^ 

ATAAGGAAAAGCrrGAAGCCACCATT.^ATGAA-^^cSA^^ 
ACCAGCCArrGGCrATTTAAA.^CrrGT.^TTTTm^^^ 

CACATAAAGCCMGTrCCCATCTGCGTGAC.^T.AAA^C^^^ 



i37:i.i 

UATTAGGTTAATA i I GCi- 1 ; CTTaC.-1uA_AATTTCTaTTTT A A AA i i A A -TAT ^ ^ , . X^. 

C^CACCACCCTmATATATAGCAG.AGAArAATCAAcIcl^^^ 

ATCTTC 4 A ATTir irr i i . i , 'H^^^^'^^aTTGCTACTCTAUATGCCGCA 

A.tTTC.\.AATTACACCAAGA-u^AC..u :v.u . , ■ ATTTACCCTCCCCTTCTCAr,A.^G 



13 



GGAAAGOATTCAAG AA TTAC AOOACT-GCTTCCTRJ! ah AAAAjfArAj r-r- ^ ^ 

GCTC AC AO A r A J A - A r A .- J - • ,- i ■ - . . - '^^^ -^•■^•■'AAG AC.AAC i Ci C'j i v.i.-CaT 

clA^c-cT?;;-AAr-^AV-A 

GCC^CATrTr-A Ar A ; --A - •■^'^^ 

CAcSA;^AGmr;:A^:r^c^^^ 



13-13.1 

C^TCv.^C..TC>.CA.A.Au I i^C . V.-UV.-.-. , > •■'•'-•-■^.v.CGTG AGCCACC ACGCCCGGC'-C--C A.A.AGC 

I va-UAUCAAGCTCAvjTCAC h_ Cl: : ; ^TTTTTCTCTTTr'^ a nTTr-rrrxr x/-- r> -r^^. . . ^ 

TTCTCCCTCAGTC.A.A..GCTGCAGGTCrCCA04"^ACTG,^C?^r^^ 
TGGTrCTATCAGTCO.A.A- A.ATC— CATGATGO CAGGGTTC , , . ^AACC 
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rrATTCTCTCAGAAGAGA-G^ATACCTGCTTAAS^rr^^^^^ 
GTrGGCAGC..AG.AAC.A.ATTTGA.ACA-ATS^TC^Ac?^^^^^ 

TTTCTGCATOGGAACrrATTGAGCTTArTGCAA^TCGAc^^ 

GC.ACACTGTGTCTATCCC.AATTXArG.A.^GTaTTAATG^r^^Ir^?^ 

CAGGGTTACATGATGA.A.^A.ACGC<CACAGAcSt^1^J^''.y-^^^^^ 

CrAAA.ACCCAACATAATrrcrrACTATGSTC;^CTCA^^^^^^^^ 

ATT^GCATGAAA.ArrGCrGTGTAGA..GrGSi^^^^ 



13725. 1 

C.AATAACCTGCAGGATCTACACCT.^.CAGACaCC^^^^^^ 
CTGCGTAGGGAACCAAAC-^A.^AGA-C AAC .^,C-^^^^^ 
GTCACAGCCAGATGGGGTGGCCAOCGTOCCACA^AOT^^^ 
TAA.AATTT....AAGTTrrGTACA.AACCrA 



AGCACAArTGAGArGGCAC-CTAGAGAXAGC;GCUcVA.r^ 
ATG.A.AG— CACATGCCrAA.A7CA.-.-.-:,^.-..rr.5TI':-^^^^^^ 



. iCACAhjCGTAA.i.TCaGTGv.;. W-Ari,— , ^^—-^ 

gcangcagg.a.aagcaa-aagtcg-caccttaac.t^cgccg\I^"^ 



TGCGTGOCCACCATCCCTGCCA-CAC:ACC\rCGAGrrrrTr..r-^^ 

ctccaccacgaggcacatga:gcagagg;^cc\g<^g^^^^^^ 

GCCAGAAACGCCGCCCCCCGAACAGGCTGaGGCTGACrTrrrr^ 

TCGACCTGGTTGAAGAACAGCTOGACrGTGCTCACGAGcicG-G^ 

ACCTGuAAG 1 AGCTG GCT; — j - - _> '.-f'^.^^^^GCrC i ui.'^.CaCTvjCCC i GCaaa 

CATTGAAGGAGAGrTGGAA.CCGCA.CAct^GitcGACC^'L^ 

tgcgcagagatgggatg,...ccaga-agactga-^^^^^^^^^ 



CATTCACx^GcicA -rc^-C.i;C-Vr:cc^^^^^^^^ 
CATTCCG.A.VA:^GCc'rGX.CGAC.ATGC^ 

CA.ACXVAGCTGTCTGGGGCAA..GC^A.^-. .Gci" -G-r--;-;rr^^^ 
TGTCCAG.A...A.AGGTAATGAGCA-GA .G;tTC.C-\ ^Arr^iS'^^^ 
TGTACCTGTTACC ACT-TG A ^ ^ "C" u -^r\7--. ' "^'^ ' rACTTrGGTTACCTA 

atcgtcagatc.^.a1^^~a7;:^Jt ^■'''■'"'-'''''^^^ 
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TCGOOAGGCCTCTrGGAGACACAGAGCGrrrCACinS^ 
CAAGAAGCCCACCTTCrGGTCCC^^CCTGCACACOTACA^^^^^^^ 

ck:tgtag^aggtcacttggctccattgcctgc--c-^^^^^ 

rn-ATTTCTCCCCCACCCA-CCTCCTGTACCAGCACCTCCGm^^ 

GC^CGGTACCGrTTACACAGTCACCTCAGACActcCAm^rTrr^ 
TAGCCTrAGAGTCArrCCAGTG.^.CACTGmACAC,c^^^^ 

ATTCCAGTTGGCACCAGCCTGAACCAmGGTAcScT^;^^^^^ 
AGGTGGAGTCGGGCCTTGCTGACTTCTCrrCAmGAGCGS^ 



aactcctgactgcatctctt.aacagitaacagtwgS:^?^^'^x:^5:^'^°^°^'^^'^°'^ 

GACTGCA..GCGTCTC.^GGGTCCCACACTCCAG^T^^^^^^^ 
GCGAAGAGTGA.ACCCCATGAAG.A.ACTGAGA^CAAGCAAfir^S^r^HIS^5I!^ 
CGC.A.ACGGCTGTGCTCTCTGCAGCAGCGACCCCC,^^^^^^ 
TTTGTTGCAAGA.AACCTrGCCCGGA:ACTACCGCA^A(?^^^^ 

^^G^fjijf'^-^^^^'^^^^"^'-^-^-^-^^"-^^-^--^^ 



C.AATCCCTTGAACCCGGGAGGCAC..C.^.f0C.GTG^C-C;^CCC^Tr^^^^^^^ 
ACCCTGGGCGACAGACTGAGACTCTOCTC ^-^CC.CCCArCCCGCCAL .GCACTCT 



TGTGCCAGTCTaCAGCCCTaTCaGC.i.GCC- ACfrrc i.rr i J r A - J T, . ^. , 
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GGAAATCC.^ACCAGACCAGCTCGuuTC<:CCCGATGTAGCa-ACCTS^^^^ 

OTCAAAACGOGCTGAGAAGGCCCCTCAGCGGCCCAGGTCCCACAGAGAGCCCTGC^^^ 

CTCCCCCAACCCGAGCCGCAGACTGGGCAGTGGGGACCCCCCATCGTGC^^^^^^ 

ccacaggctgaaggacgcccctuacccaccccagcctgcS?c?cSggc^^^^^^ 

CTAACTrTT7ACAC^ArAAA.AGG.^^CArGCGGATGGGGAAAAAAGCACCAGGTCACC^^^ 
GGGCCCGACGGCCCCACATCCCAGGAGuCCCACCACTCAGGATCCCAG^tSI^CCTAGC 
ACCTCCCACAGCTCCTGGCACACGAGGCCCCCACGCATOCCACAGGCCGCTGa^ 
TCACGCCACATTTGCAGAACTrGTCCCGACAGAGGTCAGCTCGGAOGAG^CT^^^^^ 

A^^A^S^C^^G^^^^?^^^^^^^ 



13T36.: 



CCTTGGGTC i G^AGaGCCA . GA.^GAGiicA.AGC A.-VAAGAGGCCA-AGTCCTG AACCTAACC 
^I^-^^^-^^^^^I^H^^^^^-^^C-^CACAGAAGTGAAGTCTGT^^^^^ 
^^^^•^EI^S-;^2IZ33I2^I^S ; Si:' ■ •^5;iC5<:AGTTCCT.^.A.A.A..rrGCCGCTTTCGTCA 
' L° ' ■' - iS- CVp'gr^^^-^-^^-^AT.AAACAGCAACAACAATA 
!^:^:SJ^^^Jl'l^^' ^'"X- '^■'■^^'^^•^CAACTAn-rTrrGACCCTCTCA.A.A.^ 

A FA ; : I AA iTG ATTTuTTTAA i A : u ; A . ATAAAT 



i:"44.:.ij696.: 

^^•^:^J?S2:^?5^5f;^SSEf£5:'i^5f-'-l*^^-^^'=^'^^cGGAGc.^ 

il^'i-i^li:;^^ ' '1-1:^^:::^ SYC;- -^•■'d^'^- ' ^""CCCCAGCAGGTCAGGAACGACAATC 
SI^CCaCC^IaC.''^^ ■ ^'^--^--^^^-^--^^-^CTCCATCCCAAGTrTGG 



ij"-i6.ii:.ij-:o.ii: 

l.LA(.CTi.^^uv,u>-oGC„CAL>.- ;v-v..ACCC L iA7CTACArTCCTCAGCGTCTG ATC •V.^.AGTT 

' "^^^S^'-ii ' '.ai'l-i^ - ' ^ CC^— GTAGArGCCG,-K.ACCTCA7GGTCTCCAG 
°r5f^X^l^^^ ' ■■^E-^'""- = ^"•■^'^^^"^-■^■'^GCCGCCGCTAGGACCCCCGGCTCGGCT 

S^--' 'hli'l'^'^'-'-^-CCGGTCCCCGAAAAAGCTCACCCSCGGTCCC.^.^ 
CCG(.ACi.i. 1 aCv. I :Cl: I i ACC iuCGCCTCGCTTG 
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CACAT77n-ATTTCCAGTCG7CACTCCCGCC0TTTCTrCCTGC-rrATTrrTrTr-,-r , /-^^^ 

CTCTrCCACCTGCATGGCCAGCCaC.^AGGCCrrGATCACATSrr^-^^ 

TTGCCrrGCTCMGCCAGAGCAGArrcCGCrTOSc^^^ 

GCrGCTCGCTCATCTCAGAGAGCTC.^CCCAGTCT-SmG^^ 

CTCnCCATAGCCTTCTCCTCCACCTCCCTGATcSJ^G^r'S^^r'^^^ 

TCTGGGAAGACAGTrCCTCCTC-CCTTGGATAAj^ScC^^^^^^^^ 

CCACGCTrCCATCTCTTCTG77TCCAmGA.ATC,^^CTGCTCrCCACTGGC^^^ 



IcII^G^c'i^^o^^^^^^^^ 

i.ucAtcc.\A-\GGGATCTATGCCA iGuCC i i CCGGGACGTCT7CTTCTGA.\r.A ATr a xrrrT 



C \.\.\rcrTTTnrrr^ i i - ^ a - - . - -"l 1 * ^G AAG a . GCCTa . CaTG AACATCAGG 

c.a.atgggtgc<ggaggaccaa7gaa;ca-ccg.c.-ccct^ 

rTTrrxrr~rTsr^^< •^^^^'-'^^a iLv-CTATGu i i CAuGAGGCCAG.-LAA 

gtgcgggggctgtgggtgcacagcgtcct^gagcAtcgcgc^^^^^^ 
a-cgtagagggagagaagagtacca.acoc ^ '^^^gc- ■ Gu.^.c , .cag^agca- 



TTCGTGA.\GACCCTGAC-GGT.VV-ACCA-C->C-C-CGA-rTr,-i--'-rr ^ ^- ^ 

GAGTrrirr'-Trr J -/ — < / _ , ^ ^ '^-"^^ -AlaAlATCuAuAAA 

^ A L L C.A-Aw A ; .A_\wuA-AUvj^- A l L ^ . CCTG A TC -VGC AGAr-r.-T^r. a rr-^/- — -r- ^ s 

XAC xnrrrnA \ r ji.^rr A r'- - K — , - ^■■^*-v..auac-0 i iC-Ajt i i iGt- iGuuA 

A i » ^-1, Ai. ; I 4 CL I I iCAA i .A_J;.\L.' t : u ; : ^'v- ATTC 
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GCGCGCGTGCGTGGGCCACTGCCTGACCGACTTACCCTGGCCACACTCrCAGCACCTGGA 

ACCGCCCCGAGAGTGACAGCGTGAGGCTGGGAGCGAGGACTTGGCTTGAGCTTGTTAAAC 

TGTGCTCTuAGCCiCCTTGTCCCCTGCAlTTAGATGCCTCCCGCAAAGA^GGGTGGCGAGA 

AGAAAA-AGGGCCG : i CTGCCATC.^-ACG.A,AGTCGT.A.ACCCGAGAArACACCATCAAC^TTC 

AC.AAGCGCArCCATGGAGTGGGCTTC.^^GA.AGCGTGCACCTCGGGCACTCAAACAGATTC 

GGA.AATTTGCCATGAAGGAGATGGGA.ACTCCAGATGTGCGCATTGACACCAGCCTCAACA 

AAGCTGTCTGGGCC.A.AACGAAT.A,AGGAATGTGCCATACCGAArCCGTGTGCGCCTGTCCA 

CAAAACGT.AATGAGGArGAAGATTCACC.AA.ATAAGCTATATACmGGrrACCTATGTACC 

TGTTACCACTrrC.AAAAATCTACAGACAGTCAATGTGGATGAGAACTAATCGCTGATCGT 



14353.1 



AATTCTrrATrr.AA.ArCAAC.A.A.ACTCATGTTCCTCAAGCCCCAGACCATGGTAGGCAGCCC 

TCCCTCTCCATCCCCTCACCCCACCCCTTAGCCACAGTGAAGGGAATGCAAA.ATGACAAGC 

CACGAGGGCCCCTGCCAGGG.A.AGGCTGCCCCAGATCTGTGGTGAGCACAGTCAGTGCAGC 

TGTGGCTGGGGCAGCAGCTGCCACAGGCTCCTCCCTATAAATT.A,AGTOCTGCAGCCACAG 

CTCTGGGAGAAGCArACr-GTAG.A.AGCAAGGCCAGTCCACCArCAGAAGCCAGAGCCAG 

CATCAGTGACTCCCAGCCArGGAATG.4.\CGGAGCACACAGACCTCAGAGACAGAACAGG 

CCAGGGGGAAGAAGCAGAGACAGAArAGGCCAGGCCATGGCGGTGAGCGA 



Uj53.: 



TGATGAATC . GCG . COCC : C-GCaOTaGCCCOAGATGATGGGCTCTTCTCTGGGG ATCCCAA 
CTGGrrGCCTAAG AAA TCCAuAGC^AC^ 



AACT^CAGCGACTuuuT.A.^CCACTGACATTCACGTGA.AGGTGCGGGACACCTACCTCGAT 

acacaggtggtgogacagacaogtgtcatccgcagtgtcacggggggcatgtcctctgtg 

TACCTGAAGGACAG i GAGA-.AGG ; : G iCaGCaTTT CCaGTGAGCACCTGG AGCCTATC ACC 

^^I'tE^^'''^'"^ ' ^^'-^if'^' •^■-'-^^•'^"'^•^•^^^~<^-'^~ArGGACCTTGATGA^^ 
A.CCTC.A.ALC1CCG1. 1 •^CTOGOGAACCTCCTCGAAGCCTC.A.AGCAGGCAGGGCCGGTGG 
J^IIS^'^^'^'^'''^ ^^iZ^'EI^*^^ '^•^CCCTGGCCCTTGGCTGTGACAC.A.AGATC 
CTCuiCCAGGuv-TA'uGuGGA: :G: .CTOGA. i iCCTTTTGTTTTTCCTTTTACGTTTCCATCT 
rn-CCCTCCCTGGTGCTCATTGGAATCTGAGTAGAGTCTGGGGGAGGGTCCCCACCTTC^ 
GTaGCTCCTCCCCaCaGC; -.GC. 1 . ^0 ; . GTACCGTCTn-CAAr.A.A.-LVAG.A,\GCTGTTTGGT 
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CGmACACCACTGCTGCrrOTCTGTTGCCGCCCACGAATTCCAGGCTrArA^rrr-rATrx 
TAGCAGCTCOrrCTCCGGTTTTTAGTGCCATGmGAAST^^^ 

TACACGGGCAAGGG i CCA.AACCTCGACAA^.ATGGCrGATCAnTGCTGGCAGCTGCTGAC 
AAGTATGCCCTCGAGGGGTT.^XGGTCATGTGTGACGATCCCCTCTGG^^ 
TCGAG^GGCrGGAGA.A.ATTCTCATCCTGGCCGACCrcCACA^^^^^ 
CTGAGGCAGTGGAnTCATC.^CTATCATCCTTCGGATGTGTTGGAGAC^^^^ 



TCCTAGCCAnTTTCTGCTTCTTrGGAO.A.A.TOACCCCACACTGACTGCTCATTGTCGrrGCT 
TCCATGCCAATTGGTGA.^ATACAACCTCArCCCGTACTGGAGcSSc!^jT^^^ 
ATC.AACGGTGATGGTGCOAmGGAGCATA(XACAGmGCTGTTCTC^^^^^^^^ 
AAGAGGTrGTGAC.^AAGAGOAGAGATACGGCATGCCTCTGCAGCCCTGAT^^^^^ 



AT?:^-^^-;^^^ --^ • ■r- '---'-^--^'^C-^GATGGTCCACCArC7CCACTG 

TCTC^ -:'^ ..A . AA.AGATGGTCGTGTGTnTu-TT1T<.TnTnTr:Tr 

J^^E'i'^.-.'-"^:';-';^."^: ■ 1^ -y-C-<--^GGGAATTrATTATTrACCGTTGCTTCAA.^TT 

t^;':^'r^-r~---i ■GCMACATArTGATGATAMCCCTT.A.AAArr 



!'I91.1J139.I 



G:^^Sr-^4°^^---";r-- 

AGCGGv.G>.C 1 Cc>.AGGG<.CaCGv,CCaGOAOGCA 
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TAATTTCTTACTCGTTTGG.A.-VTCCTTA.-VGC xtcca s a sr. ^ 

agcaaccagcgttgtcttatggca;cc.ctV^c^^^^^ 

CCACATCACCAGCAGAACCACTrGAC-CTC^?cSG?S^-r^^ 

ACGCCC ACCTCr iCrTC --rrrrrrrrr -rr . l-- '-'^CCGTTTGGCCGCCCACC 

AATCrTCACCATGACCCTCrrCACTCmCAmAT^Sc^^^^ 
CCATCACCACCTTCA— CCTTrrCGuArAnA.A.mCTi^rn-^ 
ATACCCnCCACTCATCC^^^GTCATCTCrnTCCACCCTSS??^ 
rrcrCCTrATTTTCAGTGTCTGCCACTGGATavTG^cS^^ 

ACAmCATTOArCCAAGTCACTTAAnCCTCTTTSS^C-^^^^^^ 

ACCTCCACGrnGTCCTCCTGCTTCACGCCASrCTATC^ScCA^^^^ 

CACGmGCCACGAG^.TC.^.TCCATCTCCTcScST^^^^^^ 

ACCTmcC.A.AGACCACCACGACCTCGAATAGGTCGGTCvrm^^^^^^ 

AATTCCCCTCCTTCACCCTrrTCTTC.A.AGTCGCTmC0A^^ 

^mCTGGTmCTATC^TTArmCCCTTCACCCTGA^^^^ 



I'm 



AAGCGGATGGACCTCACTC.AGCraAA-CCTAGCCCrrrr'-. , 

CAC\TrxnTr^-irir-- • - - iG^.u,.CiCGTGTGCTGCTC 
UrtLAt^,AO tuAi_AGAC^\j.-i.-.Lv.AL.A.AL.AcCArCA\GGrTAr^.-r jf---' — r-^ T 

GCGAACA-GAAGTMCGC-CCCTCTCCTTCCGGCACC^^r-^^^^^^^ 

GAA TC * xCAnrrnr ^ •- a, ' ■ ' C^-Tuuk. n i c i CTTAAATG 

tcgccg4c1c.^^^^^^^^ 

AGAGACTCGGCATGAC"C-GC--^G^-T-ir.nrr-^"r^^^^ ^^j^^^GAG^TGv. .Gu .Cu 
GAG^GTCCC -C^^CT~:^^^^^ 

SI^C, ' ^■^-^--"f^-AGGCACACAGCC.^ATGTCTCAAG-A 
CTr7GA.aTAj£..,A,-^^^^^ 

Cu 1 C.Tuv. 1 A^ ; . ; u . ^^A-C . AC.>.AArAAA7GTCT7GT AGaTG A 
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TCGAGCGCCCGCCCGCOCAGGTGTCGO, 



iv-UA^t.UOC:-UCCCGGGCAGGTGTCGGAGTCCACrjrr/-r- .r-r-r^^ 
TCrCCGGCTGCCCATTGCTCTCCCACTCCACGS 
CAGGGAGGTCAGGGTCAGGTGGTTCnCGTCATSc^^^^^^^ 
ACCTGTGGTTCTCGGGCCTGCCCrrrGCCmGS^S 

GGGcrrrGrrGGAGACCTTGCAcrrGTASrScc;^^^ 
ggtgaggacggtnaccacacggtacgngctStSa^ 

CCATTATGCAGCTCCACGCCGTCCACGT^CCiATTr^TI^ 



CCa-GAGGTCA.AGTTCAACTCGTACCTGGASSrr^r^^r^ 

gccgccggaggagcagtac.^.cagcacgtaS 

CCAGGACTGGCTGAATGGC ^•\GGACTACA.^rTrr?Ir^t 

ccccatcgagaa.aaccat^cTaS^^^^^^^^ 

CCTGCCCCCATCCCGGCAGGAGATGACC^AGAASGCTrArr^^^^ 
ACGCTTCTATCCCAGCCACATCGCCCGfccfGTr^^^^^^^^ 

actac.aagaccacgcctcccgtg^t^gS^ 



I6444.:.edit 



AGCGTGGTTN'CC-CCCGA0G~CC"- i iGl-^,---". vf— ^- 
CXACATCGAGACTGGTG.^GACCTGCa-GT^CCC-^Pr-.V^;:;:-^"^^ 
CTGCTACATC.GCAAGA.vJ-C iTca cl■^GACCc7~^^^^^^^^ 
CGArGGArrCCAGTTCCAG7A7C<:-C-GcAcccr^rrr".r^^^^^^^ 

GGGCGGNCGCTCG ^ ^^--^>-Ai.v.v.C , ^CGaCCCTGCCGATGTGGACCTGCCC 



I<S-W5.1.idit 



AGCGTGGTCCCGGCCGAGCTC.A\GA\CCCCGCCCGC4rrTrr'-r-r- 
CACTCTCACTGGA.ACAG-CCAGAG7^C-a^ t^CACC-r '^^ 
GCCATC.A.^AGTCTTCTGCAACA7GG^C^C^CCTGAGAr^^^^ 

GTGTCCGCCAG.A.G.A..C7GGTACA7CagVa.GAACC^^^^^ 
TCGGCaAGAGCATGACCGA-GCA^C'-i^^— -r,^-^^^ 

CCGATGTGGACCT^CCCG^Ce^.;L-Tca 
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\M5.2.tdk 



TCCAGCGGTCGCCCGGGCAGGTCCACATCGGCACGGTCGGAGCCCTCCCCGCCATACTCG 
AACTGGAATCGATCGCNCArGCTCTCGCCGAACCAGACATGCCTCTrGNCCTTGGGGT^^ 
TGCTGATGTACCACNTCTrCTGGGCCACACTGCGCTGAGTGGGGTACACGCAGGTCTCACC 
ANTCTCCATGrrGCANAAGACTTTGATGGCATCCAGGrrGCACCCTTGGTTrK:CGTCA^^^^ 



16446.1.cdit 



TCGAGCGGCCGCCCGGGCAGCTCCTCCTCAGAGCCGTAGGTGTTCTTATTGCCCCGGCAGC 

CTCCATAGATNAAGTTArrGCANGAGTTCCTGTCCACGTCWGTACCAGCGTGGGAAGG 

ATGCACGGCA.-\GGCCCAGTGACTCCCTTGGCGGTGCAGTArTCTTCATAGTTGAACATATr 

GCTGGAGTGGACrrCAGAATCCTGCCTTCTGGGAGCACTTGGGACAGAGGAATCCGCTGC 
ATTCCTGCTGGTGGACCTCGGCCGCGACCACGCT 



AGCGTGGTCGCGGCCGAGGTCC.iCCAGCAGCAATGCACCGGATTCCTCTGTCCC \ ^GTGC 
TCCCAGAAGGGAGGATTCTG.\.^C^ACCACTCCAGCGATATCTTCAACTATGA AG aVt^CTG 
CACCGCCAACGCACTCACTGGGCC : . QCCO : GCATCC-TTCCCaCGCTGGTACTTTGaCGTG 

GAGAGGAACTCCTCCAATAAC-rCA7CTA-GGAGGCTGCCCGGGCA.AT.\.AGAACAGCTAC 
CuGTCTGAGG AGGALC ; gczczc^cgcczqctcca 



TCGAGCGGCCGCCCGGGCACG:C-:ACArCGGCAGGGTCGGAGCCCTGCCCGCCATACTGG 
A.\GTGGAaTCCaTCGGTCATCC . C I CGCCCAACCACACA rGCGTCTTGTCCTTGGGGTTCT 

tggtcatg lACCaG i . . I •'-^f^££- '--•-•Ctgggctgagtggggtacacgcacgtctcacc 

AGTCTCCATGTTGCAaAAOAC . . . CArCOCATCCAGGTrGCACCCTTGGTTGGCGTC \.\TC 
CAGTACTCTCCAL t ' CCACCC.i v--.i_\TGGCACA-CTTCAGGTCACGGCANGTGCGGGCGG 
CGTTCTTGACCTCGGCCGCGACCACaCT 



FIG. 15W 



wo 00/36107 



58 / 92 



PCTAJS99/30270 



16^7.2. edit 



AGCGTGCTCGCCGCCGACGTC^AuA.AACCCCGCCCGCACCTCCCCTGACCTCAACATGTC 
CCACTCTGGCTaGAACAGTGCAGAGTACrCGATTGACCCCAACC.\AGGCTCC AACCTGGA 
TGCCATCA.A.^GTCTTCTGCAACA:GGACACTGGTGAGACCTGCGTGTACCCC\CTCAGCCC 
AGTCTGGCCCAGA.AGAACTGCTACATCAGC.^GAACCCC^GGACA.AG^GGCATr™^ 

ctcggcgaGagcatgaccgatggattccagitcgactatggcggccagggctccgaccct 

GCCGATGTGGaCCTGCCCGCGCGGCCGCTCGA ^^ualll I 



16449.1.edit 

ACGCTGGTCGCGOCCGAGGTCCTCTCaGAGTGGCACTGGTAGAAGNTCCAGGAACCCTGA 
ACTGT.AAGCGrrCrrCATCAGTGCC.\.ACAGGATCACATGA.AATGATGTACTCAGAAGTGTC 

ctgnaatgggocccatganatggttgncjgagagagagcttcttgtgctacattcggcgg 
gtatggtcttggcgtatgcc i ' atc-gggutg(iccgttgnggccggtgnggtccgccta.aaa 

CCATG-rrCCTC.A.A,AGATCATTTCTTGCCC.\.ACACTGGGTrGCTGACCANAAGTCCCAGGAA 
GCTGAATAGCATTTCCAGTGTCATACCCAGGGTGGGTGACGAAAGGGGTCmTGAACTGT 
GGAAGGAACATCCA AGATCT GTGNTCCArGA.AGATTGCCGTGTGGAAGGGTTACCACTTn 
GCGAAGGTCGCTGTCi i : i iGCi ^CCAATCaNGGGCTCCGTCTTCTGAATAITCTTCAGGGC 
AATGACATAAATrGTATATTCGGTTCCCGGTrCCACuCCAG 



I6-:50.I.edit 

TCGAGCGGGGGGCCGCGCAGG-CCAC:ACACCCAAr:cCTT^ 

' ' ■■^^-•--^ •J-'-\"--'--^--^-GTA7GAG.^.AGCCTGGGTCTCCTCCCAGAGA 

ACGuAA . ATACAA - . A . u . .-.V^v.v,.G ■: wAAGAATaATCaGAaCAGGGaCCL-CCTG ^-^G 
CAAGGA.AAAAC-AC.\GACGACC_CC:C.^ACTGGTAACCG 

GAGCAGAL:A__.L . .^^A:'^^.^^. ^ vC.^C.^GTTCAAAAGaCCCCTTTCGTGACCCACCCTGu 
G 1 ATGACAC iGGAAATGG : A . ;CAGC : . CCTGGCACTTCTGGTCAGCAACCCAGTGTTGGG 
CAACAAAioATGT: iGANGAACaTGCNTi .aGOCGGaCCACAGCGGCCACAACGGGCACG 
CCCAi.A.VCGCATAGcCCAA^.-.-^GA:AC::GN-CGAATGTAGGACAAGAAGCTCrsTCTrAV 

•■-"■^•■•^-^■^•(^"TCTGAGTACATCANTTCArGGCArCCTG 
GTGuG ACTG A T A A A A AC C-ZT~.\CaO 77 A 



16450.:.£di[ 



agggTC-gtcg^-g-gcgagg . CC .; ctcagagtgggagtggtagaagttccagg^accctga 

; ^^^S^i L'V ^ ■^'~i:^-^-^^^-A"CACATG.A.AATGATGTAC7CAGA.AGTGTG 

rOuAA t GuGGv.-. '..A . GAGA . .^G . . GTC ; GAGaGaGAGCTTCTTGTGCTACaTTCGGCGGG 
rATGC i GTTGGCCTaTGCC 1 ^ A LGGGGGrGGGCGTTGTGGGCGGTGTGGTGCGGCT.A.A.A.AG 
CATGTTCGTCAAAG A 1 GA : . ' ^ CC:c,4.^CACTGGGTTGCTGaGGAGAAGTGCCaGGA AG 
CTGAATACGA i t iCCaGTGTCa7ACCCaGGGTCGGTGAGGa.A.AGGGGTCTTTTCA ACTGTG 
GA.AGG.A.ACATCGAA GATGT GTGGTCGATG.A.AGATTGGGGTGTGG.A.AGCGTTACCAGTTGG 
GGA.AGGTCGTCrGTCTrrr2rC~C£AATGAN-GGGCTCGCTCTT^ 

A.ATGACATAAA : .GTAlA • ^ CGGN . CCCGCGTN-CaCCC A AT.A.A7.A.AT AACCGTCTGTC AC ^ 
CCA SCOCGGCCCCC A AG G A NC AC 7 
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AGCGTGCTCGCGGCCGAGGTCCTCACCAGACGTACCACCTAC^CATCATirTr'-Arr/'A 

CTGAAACACC.«:CACAGGCATAAOGrrCGGGAAGACC-rrc^^C^ 

AACGAAGGCTTGAACC.^CCTACGGATGACTCGTGCTrrGAScCTAC^CAG^^ 

atcccgttgcagatgagtgggaacga.atuTctgaatcaggSt5^ctgScc^^^^^ 

CTTANGCTrrGGAACTGGTCAmCACATGTGATTCATCTAGATGCTCCC^^iA^^^^ 



164«J^«Jit 



TCGAGCGGCCGCCCGGGCAGGTCCArmCTCCCTGACGGTCCCACTTCTCTCCAATCTTGT 

°^?I'^r^5^-'''^^°^'^-^^-^^'^<^^-^^<^<^'^ATTCAGACATTCGTTCCCACTC^TCTCCA 
ACGGCATAATGCGAAACTGTGTAGGCGTCWGCACGAGTCATCCGTAGGT^^^ 
CCrrCGNTGACAGAGTTGCCCACGGT.A.^.C.VVCCTCTrCCCGAACCTTATGCi-Tr^^^ 
CTrrCAGTGCCTCCACTArGA7GTrGTAGC.TGGTACC^^^^^^^^^^ 



'^^JJ3y^^''\' '^rj-l' ^^'-^-'-^ ••'^---ACAACACCCTCAGCTGGTCTCCTTGTC 
I..A.A.CGAV.GGAA :GAC, iG : v.AuG.-^.AC 



I6-l:;.:.riit 



^iy^^^"l:5;^--^l^^^--^:r>^:^C-^--"GATTGGAACCCAGTCCACAGCTA-CCTGCA 
ATGAAirA^^^r'A -^^^^^^^ 

AGTTGA 1 i.'v.CGTTCCaGi.C.A-V . '-GaCCTCGGCGGCGACCACGCTT 



FIC. 15Y 



wo 00/36107 



60 / 92 



PCT/US99/30270 



16453, l.edit 

AGCGTGGTCGCGGCCGACGTCTGGCCi 



AUUUTGGTCGCGCCCGACGTCTGGCCGA.\CTCCCAGTGTArAr,rr a a r a -rr-r . n . -^^^ 
TAGNTGTTGTGGAAGTCCCGGGCCACCAGGTCCACGGG^^^^^^^^ 
TCTCArrcrCATGGATCTTCrrCACCCGCAGCTTCTGCITrT^^^^ 
TCATCCCTCTCATACAGGGTGACCAGGACGf^G^ 

ATrCCGTCAGCTCACAGTGCAGGGA.CKI-GGGGATGT^^^^^ 
ACTGGAGCrrGTGGCCGTTCTTGGTGGCGTCCAAGGlGS^^G^^ 
GGAAGAGTGGAAGGTCTTGTTGTCArTGGTGCACACCriGSc^GG^^ 



GGGCAGACCTGCCCGGGCGGCCGCTCGA 



I643j^e<lit 



TCCAGCGGCCGCCCGGGCAGGTCTGCCCAGCCCCCATTCCCCAGnTGAGAACGNGTGCA 
GC.^TCACAAC.^GACCTTCGACTmCCTGCCAaTCmOCC^S3^GT^^ 

CCCTTGCCTGGACTCTCAGCrGACCG.^^nCCCCCTGCGCATGCGGOACTGC^^ 

gtcctggtcaccctctatgagaggga-gaggac^caaccSact^^ 

ctgccgctg...acaanatccatcagaatg.an-aagcgcctcnYSCS^ 

ggagctgctggcccggcacttcgaga^Ca;ctataacatgtac\tcttccct^^^^ 

CAGTTCGGCCaGACCTCGGCCGCuACCACGCT ^ 'AWAICTTCCCTCTACACTGC 



16-lJ-l.l.«dii 



AA I ACCNC.,A^.•v.A i CLACC 1 ; aCi A-i.C^. aGCATATCCaOACA 



Co iC ; CG^.Ai.CCTCACCAGCCCAGCC-ACG.-CTTCC-(rT*C-rr if-r i a r -^x ,7-1-^ 

CC4.-'jr,T'7m,-ri,-r' r i • 'Wv- .i. . ,Au ; ;CAt,-CAAi i iCuCTAGGA 

cX^^ic'l^EIS^^^Iu'f ^---^ ' —CTTTGCOCTGAGGT.^AAGCTACATA 
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16455. J. *dk 



CC77CGrrGACAGAAGTTGCCCACGCT.Jc^cSmcSlr^^'^*^'^°°"'^^^ 

CT7TCAAGTGCCTCCACTATGATGTT0TAGCTGG?SCTr^^^^^^^ 

CCACCCT 'J'J'-ACCTCTCG i GACGACCTCGGCCGCGA 



l«455^e<llt 

AGCGTCC 



actga;.'S'a'oS°aS^ 

CAACGAAGGCTTGA.ACC.AACCTACGGATGACrCCTG^ 
TATCCCGTrGGAGATGAGTGGG^ACG.^^TGTCTGlxT?IJ^™"^^ 
CdTANGCTrrGGA.AGTGGTC XTTTC AGATGTr AT^rl t^^^-'^<^^™™CCAGT 

TGN-GAACTACAAGArrCGAGAcI^CrGGNSGTCAGG^^^^^ 

ccggcncgctcga '^'-'-^^<='^<^ggga.ma.a.aatggacctgcccgg 



I6-li«.I..di, 



AGCGTGGTCGCGCCCGaGGTCTGGCTTNCTCCTC a VCTr 4 T . -r-r--^ 

aaa-.aagcgccgcctatgcccctgna-gg AT--CCC ACA 

rCGTGAGCT0AAGO.A.AAAGA-GA -C '-CCACa^GGc , CACArTCCATGC.A.AGTT 



l6-:f6.:.<dit 



TCGAGCGGCCGCCGGGGCACGTCC.A.ATTGAAACAAiri, ^ 

CTGATTAAGAGTGGCGNGGCGGG7A-.GCGA- t-^-r^SI?-^^^ 
CGGCAGACTTGGTGACrTTGGCACCTCCAG^^GCC^c-^-^-^^ 

CAGCGC.A.ACTGTCTGTC7C ^ - ^ -C KC' lKC^'c-^^Trr-'. "-^•^^TGCTTTGATGACACC 

Gaaggtctcaacacaca^:gcc^^^.ggX^c.^^^^^^^^ 

ACTTCAAG.A.ArTrA.AGGGGCA.TCT7C:A^^tccIcA^^^^^^^ 

CAGCTCAGC.A.A.ACTrGGATGC.AArGTG AGC-G ' ^"^^^^ 



FIG. 1S.4A 
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GCATCrrATGTTAACCTACCTACCA-GCCCTGTCrS^^^^ 

CATGCCTGATCTGGACTTCTACACAGATCCTG^GACr^cS^GAG^^^ 
TTGCTGANAAAGC.^GTGACCAAGGANCAAAmCANCCCTGW^ACT^^^ 
CCTCAArrCACTGCTACTCAACCTGA>G>n-GCAGACTGGTCTr^SlS^ 
CTCTGCGCCTATTT.^GCANCTrCGGTCCCGAACACCNT 



^^$^I5^'<^''^°*^'=^^^°'^'=^"<^<^<^'^^-^CCCACAGAGGGCACCTGTJ.CACC-r^CA0ACC 

GAA\rrCCTCCTTGGNCACTCcCTTCTCAGCAGCACCCTGCTCTrCTnTrC\.\ 
CcCc^C^TGCG^AG^^^^^^ 

CGCTctto-^lc-^C^^cllf-c'— 



G?CT.itGCA'4i^^ - — — •^.•A-iL-^::^-"^CA-CTCAAATCACCACTTCC.V^A 
ACGGC.A 
CCT 

gScacgct''^'' ^ ^■^^^^^^-^•^^~<:tctggn-gangacctccgccgc 



CGG?^-ra ' '^■"•''^•^^■^-^^ = ^C-ACCGNCAGGGAGA.^AATGGACCTCCCCGGG 
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CTGCAATCCATCGGTCATGCrCrCGCCGAACCAGACATGC^ 

TGATGTACCAGrrcrrCTGGGCCACACTCCGcSTCCGCT^rl-^^^ 

CTCCATGTTGCAGAAGACrnrGArGOCATCC.SGScc™r?^^^^^^ 

TACTCTCCACTCTTCCAGCCAGAGTGGCACATCT^GACCTCA^^^^^ 

>aTnGCCGCTCCCCrCTGCNCTTCGCNTG™S^S:C(S:T^ 



TCGAGCGGCCGCCCGGGCAGGTCTCGCGGTCGCACTGCTGATrrTr/-r^r-ro-.^^^ 

CCGGCCCTCCTGGACCTCCTGGCCCCCCrGCTCCTScAGCGC?S^r^23^°^^ 

CTGCCCCAGCCACCTCAAGAGAAGGCTCACGATGCTCC^^^ 

CCCAATGTGGTrCGTCACCGTGACCTCGAGC-TOScS^?^ 

CAGATCGAGAACATCCGGAGCCCAGACOGCAGlSAG^^r:^.^^^^ 

gacctc.^gatgtcccactctgactgga.agagtSagtV^^^^ 

GCTGC.\ACCTGCATGCCATC.A.AAGT(nTCTGCAAcrTrr^^^^ 
CCCCACTCAGCCCAGTCTGCCCC^^U^^CTOT^^^ 

GAAGCArCTCTGGTTCGGCGAGA..CATGACCGATGGAm^^ 
CGGCTCCGACCCTGCCGa-GCC-OACCmGGCCCCCAac^^^^ 



ArG.^ACCTGT^GAAAGArCTCACOCTGGANAAA^ 



1 6-f6 J.;, edit 



TCGAGCGGGCGGGCGGGCACGTCCTTG AG ACT^GnarTr-rr- ^ - . 

ggctcc.^acttccagacggc:tg-c-Sc;ct^^ctc:t^^^ 

GAAGACCTGGGC-0.A..AACACCA7GG— r,rcC,C^TC,G^^^^^ 

ctcagcgtgcggagooagcctctggactgcata-t^.?;a^c't^^^^^^ 



FIG. 15CC 
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I6J«4.I.«dii 



AACCTACACCATCACACCrrTACAACCAGGCACTCAC^^^^ 

AATGACAATGCTCGGACCTCCCCrGTCGTCASG?CTC^^^^^^^ 

CC^CCTGCCTTTCCTGGCCACCACACCC.^^-rc—CCTC^^^^ 

TGCCAGGArrACCGGTACATCArCNAGT:;rlANA.CCCTSG^Sc^^^^^ 
OTCCCTCGGCCCCCCCCTGNTGTCCCANACGNTACTATTACTGXrr^^^ 

CATATCNArrrrGNCArrGccc-cxAc.^TAAm ^^'^•^^^^ 

I6464.:.«iit 

AGCGTGGTTCGCGGCCGANCTCCTGTCAGAGTGGCAaGGTAGAAGrrCCAOfAArrrTr 
AACTaTAAGGGTrCTrCATCAGN-GCC^ACAGCATGACATGAAATCATCT^'^rf^^ 

TCCTGOAATGCCGCCCATGAGArGGTTGTCTGAcSo^S 
TTCCAATCAGGCGCTCCCTCTTCTGATTa TKsTTC \CCGC * A Tr ^ r . T . , , ilii' ' ' ' ' 

AmCTCTGGGAGGAGACCLAGGCTTCTCArACrrCATGATGTAACCGGTA^Tr-TrrrA^ 

Anc^rccTG " '^■^•'^^""^ ' '^='^"c:-accacagggggagctccgacattgtc 

16J6;.I.<dir 

a'ggIggg^4c-c^^ 

AAGCAGuuTNC, : wCv..,u.A^..aGAACA ; . AaCTNTCCCCaGCTCGCCCTCTCCCGO 

16-t«;.;.jdit 

CGCCTGCAACctclc-^r--"^^ 

vjwut. lU(«AAC(,ACjAL^*-.-.Cv.uv_,A>j^-k, Ai^-.-i -i - '"TTCTrTrrT,- a r-r- -t-/- 

GTGGCTGGAGCTCANAAA-OC.GAGTGAC..c;c^; CaC^CCCacIgC^^^^^^ 
CA— CATCTGGCCAGGAeACTCGC-G-C-.CC-uc'cTGCTC^^^ 

AAGuiGG^At-AGv-CuG^vj^ :;.'v.ALC.CC-GCrGCGACCACGCT 



16-J6d.:.edir 




1 6-:6 ".J. ad it 
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AGcrvrnr.Trnrr^^^^ 



0:_I6469.edit 



GTCCGTGTGCGGGGAGGT.^C.^^G.^r^CCGT^CCT^^ 
TCCTGGGGCTCAGAGTGrrGTACTCGT.^AlSc^^^^^^^^ 
CTA.UAACGAGCTGGTTCGTACC.^GaCCCTGGTGMGa;^^^ 

cac^cggtaccgacagtggtacgagtcccactaIo^ct^^^^ 
agccaagctgactg^^^^^ 



Oj_164TO.edii 



AGTGTTCCGCAACAAATGATC— CACGAAC A-GGT7T^rrrr ^-o J^^^ 
ACGGCCACCCCCArAAGGCA-AGGGCAA.CACCA:.C^C^CC^^^^^^^^ 

CTCTCTCAGACAACCA7CTCArGGGC:crA7^CC CGfctcnCTG^--?^ 
TCATCCTCTTCGCACTGATGAAGAACCC-ACAGTTctGGG^^?5r-;1^-t;5i^^ 
CCCACTCTGACAGGACCTGCCCGGGCGGCCCCTCGA •^^^■'^^^^^'^^''•^■^ 



OJ_l«4-0.sdit 



TCGAGGGGCCGCCCGC-GCAGGTCCTCTCAGJ.GH-r-ri'-T. ,r > - 

GAACTCT.^AGCG-C-CATCAGTGCCAACAGCA-CAc'ATCAt^T^^^^^^ 
CTCCTGGAATGGGGGCGATGAGA-GG~TC?c; GAGAG Cm^^^ 

---2!^--cccr.A.^^^^ 

.^CCTGAA-ACCATTTCAGCTCGGGCGCGrcCACCCTA " -^'"-^GAAGTGCCAGG 



0f.l<4-l.ed;t 



TcuAG^GGCCGGCCGGGCACGTCTCCC-CTrcCGOCCC^CGGGCAGrGCATArTr--.r 
TCG..ACCACTGTCGGTACGGTG-CC-GT-GArGAGCACGATCC^^-C^^^^^ 
TuuTACCAACGAGCTCGrTArrAGArGG.:-TGTAOAC.Jcl^CG;TGS 
AGTAGAACAGTCTGAGGCCCAGGAGAA^TTCCCCACGTCCA^ 

.u^-A lUtjC I T^AAGuv-CuvjG.ACAC iu iuACCOAGC-iG\rnrrTi— rrrx ir- ^ -,-^/- , 
A..GAAGTGGAGT7CTA-C-AAGA.^V.:CAGG0CCCAG-tTG™^^ 
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06^I64Tl.edi£ 



A^GCTGCCAAAGACTGTTCCAATACCAGCACCAGAACCAGCCACrCCTACTGTrGCACCAr 
CTGCACC^ATAAArTTCGCACCAGTATCAATCTCTCTGCTGATTGC^^ 

CCmCCATTAGCTGACACACACCA-CTCGGCCCTGATTITCCTAAGATAG^^CTC^^ 

TCmGCCCTCTAGCACATAGCCATCTGCTCCGTCACACTGTCCCG^C^^^^ 

ACGCAAGAAGCTTCCCCTGCTGGA.CTGCTCCTCCAC^ 

mCCTTTCATCATATTTCTTCTGAArrrnTrAGATCGTTrmGTrrl^ 

TCAGGAGTCAGCrrGGCCCCCGCCGCATCCACACACTCCGTCTGSc^GG^^SS^^^ 

AATACCGTCCCCTGAGCrrGGACGTGGOCAAmCTCCTGGGCCTSGAS^^^^^^ 

taaaacaaccatcatccatggtgnctaca^tgcatctaataacoagctSc^^^ 

AAGAACCT<K3NGAAN^TGGATCGNCTCATCGACACGAoS^ 

cgantcccactatccgcttgcccctgggccgcaanaaaggScSg^^^^^^ 

CG/U^GCCC,A.ATTNTGGAA.AA^^TCCATCACACTGGCNGGCa^ 

AGGGGCCCATTCCCCCTN A>IN I ^-uauca I (ji,A I IN 1 AN 



AGA,4 

tgacccat 

cggccgcgaccaccct 



03_:6-i-;.edic 



IrrrJl-^SE;}^::^ ' L^-f^X^-i^ ■^•^■^•^'GAGTGGGCTACACGCAGGTCTCACCAGT 
GGCCCCCC^^^^^^ ' ' ^^•^'^--^•■^-^CGTTGCAGCCTTGGTTGGGGACCTGCCCG 



09 I64-j.edii 



cPrfT^^rrrl-l'^-'r--^^^^^ ■ '■ -'■'^^•^^'^'^^CaCACCGCCCaC.^ACGGCCaCC 

^f^^J^J^-^ ' ' ^ ■£:-^"---'-'^-^-~CTCAGTACATCA— ATGNCATCTCTGG 

rJ^:;'i-;L'^;^V:>--~ ' U::^'^^'=~^'=-«=--^--^cttttaccagccctnttacaggac 

GNGA.AA.aTGGCTACTuTN 



fIG. 15FF 
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II_16474.edit 

»TrOCCCmAA™A.«CCNCCTT0CCTTNNNCACTSSS^S^ 



i:_I64:4.edjt 



i:-_164-5.edit 



AnCAC AC A^--\r ' - - " -- . •'^■^•^ '■^CTTC-GAGGACCAOTAGGGCATG 

TCCaaI^CCaa— r-"—^^^^ 

CAOAal:Ar^-A-;--"^^^^^ 

TAT^NCa'^C'a^^.^--^ 

Ia^^a-.;-'---"^^^^^^^^ 

NT^4:'AVGTi^A"^:-'A~^^^^^^ 

AGCAGT^CAAAr^^Vr--^^^^^^ 

A t Ac TN C G s_ A L v_ C C C _ T7 



i^/C7. I5GG 
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l-'_l64T3.edit 



ACCCTGOTCGCCCCCGAGGTCTTTTATaACGGCCCCGGTCrTr^ A^^^^ 
TGATGGTGCTACTITG^^CTGCTTTrCTTrTCTCcSTT^GC^Attr^^Tr^ 
TAmAGACATGATGAGaTrCTCC.^:^GGGG™cCTA^r^'^^^^^^ 
CCACTA7TATmGGCAC.AACAGGA.AGCTGTTGAACCArri rr^^S ^^ ' CTCCTTCATC 

CTArGCGGATACAGATGTCTCCA..CCCAGAiSSST^C^^^^^^^^ 
ATCCCrrCTCTGCGArGACATAATA-GTGACGATCAAGAAT^IrlA^^^^^^ 
ATCCArrTGGACAATG-GTuCACTTrCCCCACAGCCT^^^^ 
TAATGGTCAAGGAGCTCAAGGCCCC,AAGGGScA'Icr^^?.^5S"^^^ 




gggccttcgaaagcccg^^tctgcanan-ntocnkcaS^^ 

AA^CGGCCArrCCNCCrrTAGWGNGG0GGANT^,14^Crrrr?™"^^^ 
CCNGNCTGCCAAAT ''^"-^^CTNCGCCCCCTTTTANANCG 



li.164T6.edit 



CTGTCCACCTCG.-'GGTC '.C'C7C\Cr-i . ,^,_J_i''iJ<^^<^'<^--^Gu^. ilTTGAGGCTG 
CaCCATCGTGa1-C^C^~G ■ NG^^^^ 
CGGACGACCAGGGGOACCAANACGTC-AOC^^rGCcc^^^^ 
CATCACC.^.GTGCGACCCGCGAGAAC"c:4:c.-CCGNCCC^^^^^^^ 



CAGArCGAC...^.CATCCGGAGCCCAGACGOCAGCCCCv.c\ ^Crrc^^^^^ 
GAGGTCAAG ATGTCGCACTCTGAGTGGA ^ G AGTGG AG 4 -t;^t^^^^^ 

SSSiiiliiilSii 

ACGGCTCCCACCCTGCCGA-GTG0ACC7C-GCC;:c:CG.CCACCm 
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ir_:S47-edit 

OTCAACATGCTCACCCTGGAAAACCCGGACGACCTGGTGACACAGG^^^^^ 
ACCGTGCTCCTGCTTTCCCTCCA.^a-CCTCGAaTCCTCCCrrCA.AAGC^^^^^ 

CAATGG7CTGGATGGATTGA.AGCCACAGCCCGGT0C7CCT^TCTcfAGCG^^^ 

AGCACACTGGNCGCCGTTACTA.N , Cv.-ATCCGACCTCaGTACCAACCTTCGCGTAATCATG 

GTCATAGCTOTTTCCTCNGTGAAATTG-ArCCGCTCAC.AAmCAC>SANCAT^G^CC 
CGGAAACCAT.AAAGTGTAAAGCCTTGCGGTGCrAATOAGTGAGCTAAC^^^ 

ccgttgcgctcactgcccgcttttcc.o.>t,ggcaaacc>^ggS^S?S^ 

^rrcAAATCCOCCNACCCCCaCCGAAAAG^•CGGmCCNGTATTGGGGC?^^^ 
OTCGGrpACTTGANTT.OTGCGCTTTGGNCCmcCG0TONGGCG^NC^ 

I^n'c^;1^VGCCct'^'^'''^''''^'''-'''^ 



18_I64r7.edit 



^^r:.^^--?"^t5"-''5: ' • ^'^■^^■C.^OACCATTGTGNCCCCTAATGCCT 
GGACCAC>.ACCA>.CAG^G , ■ AC-.\.:.(.C7GCCCGCGCCCCCGCTCGA 



il l6479.i!!ie 



lie -rt-^ '/r-r ' L' :iii'''G--CACACA-CGTTCCCACTCArCTCCA 
^^'^^•^I^S ' • ^"•^••^•^C^-^CaACTCA7CCGTAGGTTCG-CAAG 

TTTCAG . C^.TClACTA . GA . u , , 0 , AC.- : C-CCACCTCTGGTGAGGACCTCGCCCGCGACC 



::.i6-:-9.4<iit 



AGCGTGGTCCCGGCCGaCG . CCTC.'.CCaGaGC-CCCACCTaC \.\C 1 -C\^!.r-Tr,Cirrr i 
I^;^^;^5IiS.'-^^'^^^"'^"=-^^-^^°^^'^--^CCaTCAGCCAG,^^^^7GGACCTCCCCGGG 



F7(7. ii/J 
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CGGCAG7TGTCACAGCGCCAGCCCCGCTGGCCTrcScA?r^^^^^^ 
CCGAGATATTCCTrCTGCCACTGrrCTCCTACOTGG^?Tr^?J;t^-^^^''°^ 
TCCCTCATCAGGGTCACACrrG^^-aCC^CCG^^^^ 
CGCTGGCTCTATAGTTrGGGGA.A.^GTTTGrraUACT^^^ 

TCTCTACTGGAGCTrrCGTACCTTCCACTrJ^CCTS?^f^r:^^^^^~^^ 
AmCATTCACAGTACCCACrrCTCCCAAACATcSc^^ 

AGGAGAACCAA.AmTGGCGCACA.AArAAGGGGCm^^r^r;^^ 
AOAmCAGTGOTGACTTTAA^^^ 




ancctncgccn-ngaccccctta.^gnccaII^Ftn^cc'^^v^^ 

NCrrCNACA TGCNTrTNA.AGGGCCCXAn>rS^ ^^'^^™ 



TCGACCGGCCGCCCGCCCAGOTGTCr-G.AGTCCAGCAC'^rrirrr-'-r^.— 

TCTCCGGCTCCCCATTGCTCTCCrAC-CCACGCCGATCTCG-^^^^^ 
CAGGCAGCTCAGGCTGACC-GG-C-GOTctlCTC^T^^^^^^ 
ACCTCTGGTTCTCGGGGCTCCC— GGCT^G^^g:--—".'^^^^^ 
CC-GCTTTGTTGGAGACCTTGC vr-GTAC-CC^crr '^^ 

cgtcaggacgctgaccacacgg-ac^t1-tg™^'^ 

CCArrATGCACCTCCACGCCGTC-..VC-7AC-AC^c\™ 
TCACGTCCACCACCACGCATG-AACrTC^.cVc-^'Gc™ 



;5_I6-I31.«dii 



ACCGTGGTCGCCGCCGaGGTCTGAGGTTaC ^ '^CCr-TGCrr-Tr - , /----r- 
CCCTCAGGTCAAG-C.^AC7GC-ACG-GG 'cGGCrrr" ■ S'l^^-^S^^^-^^'^^-^^^-^-^G A 
0CCGCGGGAGGAGGAG7ACA..CAGC^C.:f:o^"'-C.^^^^^^^^ 
CCAGGACTGGCTGAA7GGCAACGA0- .CA Vc-^C AlcO-C-r^^i - 

cccca:cgaga.^aacga rc-cc AA.ACCc A ^\ggcc C^r .-.V 



gtagagagSccIaStg-;:-^^ 

CK3CCCAG.^CAGTGATGGCCrG^^^:^A 

CGTGrTCTTG.AC..AGGGCAT.AGGAGACCCTcS^;;;;^^ 



FIG. 15JJ 
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:S_I64«2.4di, 



AGCGTGCTCGCOCCCGACCTGTCCTTCACGOTCTCrTTjTrrrr-i-r^.^ 

tgtcagctctctctactctgcttgcagactgaSSca^^^^^^^^^ 

CCCACCAGACTCGATGCTCTCTGCACCCATCcS?^^^^^ 

cacaccggctgtactcg.a.aoctgagccagctcac?c^^^^^^^^ 

ACACCCTGGACAGGGACAGTCTCTATGTctATCCmCA^^^^ 
CACCACCACCGGCGTGOrCAGCGACGAGc'cl'^C^^S:^^^ 



:9_l64S3.eiiit 

AGCGTGCTCGCGGCCGACGTCCTGrCACAGTGCC\CTGGTAr,A :ir-TT^^ 

ACTCTAAGGGTTCTTCATCAGTGCC.^CAGGATGA(S^^^^^^ 

CTGGAATGGGCCCCATCAGATGGrrGTCTGAGASm^r-rJx.^^ 

TATGCTCTTGGCCTATCCCrrATGGCCCTGeCCCTOTC^^ 

CATCmCTCAA.AGATCATrrGTTGCCC:^ACACTGS^ 

CTGAATACCATrrCCAGTCTCATACCCAGGGSGrCG^^nr^^^^ 

GAAGGAACATCCAAGATCTCTGGTCCArGAAGATTCG^^^^^^ 

GGAAGCTCGTCTGTCTTTTTCCmc.^^TctcGCCCTCCC^^^^ 

AATGACAT.AAArTGTArATTCGGTCCCGGlTCCAC^^^^^^^ 

CAGGGCGGGGCCCACCGACCC-CT%-GGAAGACAC^^CC^^^^^^^^ 

CNCCGGTAATCCTCCCAXCTGGNCC-GCATCA^^CC^^^^^^ 

CACCTCCCCGGCGGCCG~CNA.^>.CC:rMTTC-^C»r^r^^^^^^^^ 

CCACTCN-CTCCAACTrGGNGGAA7ATGGct7r.C^^^^'''^'^'''^"^"^-''^'-^^<=^-^ 



31 16^3-.edir 



TCGAGCG0CCGCCCGGGCAGG"CC7T0-iC*'r^~Trirr 1 r-r- ^^^^ 

CCACACACAACGCCACCAC7CGT-0-.■-^-G~A-0A■-l" 

CAG-GGGTAGCCAATCTCC.AGAC ^rX^-y^-'^^l^:^^-^^ ^^^^^-^C^ 
CAGAATCCAGAGTTTCrTC-G-G A ^GC^"•^^ r-™''^-'^^^ 

CAACACCTGCTCGArGA.CCACCCcViVo^^AC ; AC-r-r^r^ 

CGTCGCTTCGC-GGC-CCC • ---g'- -"- - aO . l^J^^^'^C-^'^'CTrCACCAG 
• ' ".-n - CAl' AlC 1 cgcccgcgaccaccct 



CCAGC.^^CACCAACGTCGACAA.CAGA.G-C-'cc-AtA-C- 

CCCCACCG7GCCC AGC » C""'- A ^ C'C "t,- - - -If • • '-■•^'-■''■•^••^ACTCACACA- 

CCCCCTTCCAAACC-fGCr^G^GCCC^ 



HG, 15KK 
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GCTCAACTCTCTTGTCCACCTTGGTcS 
TGGGTGCCGAAGrrGCTGGAGCGCACGGTCACCAS^^ 

GACTGTAGGAGAGACCTCGGCCGCGACCACGCT ''^^^''^^''^•^^^^^^^G 

NGGNNGGTCCGGNCNGNCAGCACCACTGNTGTTCGAAATA 

AGCGTGCTCGCGGCCGAGGTCCTCACTTCCCTCCTGCAAArrirrr-.-r.^^^^ 

AAGCGCAGATCTGrrrrAA.AGTG(rrGAGCAATl^rTr^^^ 

TGCGAATCAGA.AGT7CAGTGGaCt4^GA^IJ^ 

AGGACCTGCCCGGGCGGCCGGTCG ; ^ ^^^^"^'^^^^-^^^^^^-^t^AGTACC 



GGTTCTTC-ACCTCCCiCCCCGACCACGCT 



FIG. 15LL 
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«_l<49l.«dit 



CTGGGNTTG AACCCNTTTNANCTCCGCTTGCTACCGACCTrrr Amr-,^ 
CCACTCTGCTC3GAATTCCCCrrACCGTGCTCGCGGCCGSr-r^Ir^-^7^ 
CTOCCGTGACCTC.V\GATGTGCCACTCTGACTCG^GAr??;^:^''^x^'^'^'^'=°^^'=°*^'^^ 
CAACC.WGGCTCC.^CCTCC^A-GCCATct.UCT^^^^ 

CTCCGTGTACCCCACTCACCCCAGTGTGGCCCAOAArA'lr^r^:^ ^^'^'^'^'^^^■^'^'^'^••■^'^ 
CAAGGACAAGAGGCATCTCTGOnCGGCCAGS^^^^^^^ 

tgggggccagcgctccgaccctcgcga-ctggacctS:coScS^^^^^ 



-I7_1649:.edit 



ACCGTCCTCGCCGCCC AGGTCTCGCATGCTCCTCCTGTC xarTr^r-.T.^ 

act7accgacaaacagcacc^aatagccctg7cc\ma^^^ 

TCTACACCTACCATCAGCCCCCTTAA.ACCTGScA^I^^rrI?r?^$°''''°''-^ 
TCACTCGCCGTGGAGACAGCCCCGC.a.aGCACCAACCCaT^^ 
AAATTCACAA.ACCATCCCAGATCC.AACTGACCGScA^Ar'^r^^I^*^^^^ 
AGTGGCTGCCTTC.A.AGTTCCCCTCrrACTCGTrAclGArTA.rr^-:^:^^'^°^^^^^ 

accaggacc.aac.a.aaaact.^a.a.actgcaggtcca"^^^^^^^ 

CCTrGCAGCCCACAGTGGAGTArGTGGrTAAGTGTCTlTr~r^ 
AAGTCAGCCTCTGGTTCAGACTGNA.GTVACCAACA^^r^™ 

ACTGATGNGGA7GCCG K~C-' A A ^ . '^r - - 1 . ' ^^^CTXAAGGACrGGCATTC 

angtcnaggnggac^acVccIgcz-g^cga'^^^^^^^^^ 

CGGGAAAAAAAACCTT^A.^AACTTGA.^GACCTG^^^^^^^ 
CCACCCCCTTGGGCOCGrrC.ATGCGNC.CAGTGGTcC.tAC^S^^^^^^ 



■JS_l649:.idit 



C<-CAA7AGCTC^.7GGAT-CCArCG"^C0G.~c"-tc-?r 
GCCCCTCTGGGCTTTCCCAA.GCArr^aAVoGrA^'^C^^^^^^^^^ 

TGGuTAGGGGGArGAATGTTGC.T-ACrCC.:CTC7r;frrV'-::^-.i"^^^^ 



iv-i-i 1 -ALCGCGA7GAA7GT7GG77AC7CCiC-C7r,AirrA,-T--^. ^ ^ • 

GGArrCTGAGCA7.AGACAC7....CC-^-^C-C--A.~-^^^^ 
rr7GTGTT7GA7C7GGACG7GCAG7-77AG^GrrCG7Cr-"^^^^^^ 
CTGG77ACTCTG7.VACCAG-AACACGGGA ;:-T^CA AGGC AC - " 
TGTCCTGAACA-CGCTCAC77GCA7C7GGCAVGG-A^c"v^r^^ 
G.VAATTGCGT7GC-GCTTGCGGCGC77G7C7CC ACG^C^A 

C-A7AA7C.AACTCCAGGTTT.AAGGGGG7G A7GGfAG^C A^. -^^X^ ' -^^-'^ 
GA.ACTCCTG AG AGGGC7 ^ —rrTs:^^-—-Tr-::- 

ACAGcXGGANGCAT^S:a:A^C■^^ 

ATCAC AC7GGCGGGGGG-rc A VC ■ -- ^-T ; 5"^5^^^ 

ANTAC.A.ATTNG •-^■^•^C.>..CA.A7.3CCG.C7ArAGGGAGT>T 



FIG. 15 MM 
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-•9_16493.edlt 

aaaactaagtitgagagatgaatgcaaaggaIaISS?;^^ 

rrGTCTCCCATTrmrGGCTTTTGAGCCGGT^^cLG^^^ 
GGGGGGA.A.AG-GOTTGGGTGGOAGGGAGCC^rrTTr^^^^^^^*^^^'^'^^^^^ 
GCAGACAGGGCCAACGTCG ''"'''^"""•'^""^^^•^'GCAGGCAGTTTACAGCAA 



55_I6496.«dit 

AGCGTGGTCGCGGCCGACGTCCTCACCAGAGGTGCCACCTAr 1 Ari rr a t , n-r-r-r- ^ 

CTGAAAGACCAGCAGAGGCAT.AAGGTTCGGGAAGaGg^^^^ 

AACGAAGCCTTGAACCAACCTACGGATCACTCGtS 

ATCCCGTTGGAGATGACTGGGAACGA.ATGTCTCAASS-f^^Art^^^ 

CTTACGCTTTGGAAGTGGTCArrTCAGATGTSo^lTCTS^ 



56_I6496.tfdit 

TCCAGCGGCCGCCCOCGCAGC-TCCArTTTCTCC— r-Arr.rTr-r ^r-r-r/-^ ^ 

ccTTCGTTG ACAGAG— CCGAC :g ta.-^ c . ^z^rrt^ i^"",!^!!" ^ ^ ^-^-^-^ 

-.A.A^s. . I, I . ^..XcAACuTTa i ^CC I gtgctggtc 



mCAGTGCCTGCAGTA-:GA7G-GT--G-CGOC"r^-^^ 

ACGCT ^•'-^^■■^-'^•^C-ioAuuAi.CTCGGCCGGGACG 



59_1649S.edi[ 



TCGAGCGOCGCCCCGGGCaGGTCC \G"-i*-v i.—r, i-,/-,,-^ 

C-OAGC \ AGGTTG TT-cr-C x ' - ' ^ ACGOA 7G AGCTGTGA 

CTCTCTCCGCT^CC a "r^- s-rx - ^ r * ' ' Cv. ACTc t u AACCaG ACGGTGA 

C^ci;^GTC.^^CTG;^G\-C^^^^ 

rrTTGGGACTGGTGG-ACTCTG-'ico^-^^A^^^^^^ 

TCTCCTTGOANXAC..A.GGA.VCN-C^;^:.:^^^^^ 



^/C7. iJMY 
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60 16473.«lit 



ACCGTGCTCGCGGCCGAGCTCCTGTCAGACTCCCACTGGT^GAAGTTCCAGGAArrcTrA 

ct'^gI^tggg^Sg^\^^^^^ 

CTCAATACCATTTCCAGTOTCArACCCAGGGTCGGTOACGA^CGGG^^ 

GA.AGGA.ACATCCAACA-CTCTGCTCCATGA.AGAnCGGGTGTGGA>^CGG?^^ 

GGAAC.CTCGTCTGTCrriTTCCTTCC.A.ATCAGGGGCrCGCTaS^A?^mC^^ 



60_:fi498.«dlt 

AOCCTGGTCGCGCCCG AGGTCTGGGATGCTCCTCCTGTCACACTGAGArArr AC \CG ATC 
Ir^-i£:^'^*^-^'^^'^''^-^^^'^^'^^''-'^-^-^<-''"G>=AGTTGAmTACCA^^^^^ 

ACC^CgIccV- c'A .r-.-; : 1 ^CACTAACCACCACTCCCAAA.VATGG 

' S^S^ ^ -.'-■•-^-'^•^^'^■^CACCAcccAArGTTCACTCACTGGAr 



6l..lii499.;dic 

ACCGTGCTCCCGGCCGaCCTCNaOOa 

iZJS-tSZ'.tik 

GT^-r . - ' T--" --r 'i-:ti-^'=-^^-^^-^-^C-^CCCCTTTCGTCACCCACCCTCG 
rl'^A ."t"^ --— • - l^F^'^'^-^-CTTCTC-GTCAGC.A.ACCCAGTGTrGGG 
r;-f-.i;-vl-' --^^'^■"■-''•-•M^- • ' ^-'^-•-C-'^CCACACCGCCCACAACGGCCACC 

^^^■^^r-iSi::-^^^-^-^-":tLi^-^.c--^-^c-CTGAGTAC 

i V, I C- AC Avjv,' AN L TTu o N G A t_ ^ Ai, C CT 
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CGCATA-ATCGGA^.^CTCTCTACGCGTCAA^GSAr^^Yr^^^^^ 

ttcgttcacagagttgcccaccgta.ac^ctScccJa^^ 

TCAGTGCCTCCACTATGATGrrCTAGGTGGCACCTCTcr^f^^ 

GCTCGA ^'^'^"'^'^GTCAGGACCTGCCCGGGCGGCCC 



lW_I«493.edii 

AACCCGGA.^ACAGAC.VXGC.^CCC.^AAcSScc^^^^^^ 

ACAAmCACATGGACTTTCCA.A.^ATATTTTm^^^ 

mArCmCACC.^CCGAACA7GACC;iwr^fJTT°E^^^^^ 

CA ^^^•^^^'^'^•^^GTGACCTGCCCGGGCGGCCGCTC 

6-t_l«500.edii 

TCAACGAAOGCrrGAACCAACCT. rrr /rr 



cgaccacgct" 
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KiOI.tdic 



TCGAGCCCCCGCCCGGGCAGG7ACCCGGCTG0TC \crr^r^ 

caccatcaac.^acctgcggta-gacgagX^catgcS^;^.^^^^^ 

CACCACGGACAGGGTCCTTCACGGCCTG^CAGOT^^^^ 

cctctg-actctgcctgcagactgact^tcScagS^^;.'^^^^^^ 
cactgoacgccatctgcaccctccgccttcatccSgt^^^^''I$°^^ 

CCTATAaTCGGAGCTGANCCNA.ACCTTTCGcSS?^^ ^^''''''''^^^^ 



IS50t.2.edlt 



OAGGACTGGCTCACCTCCCAGTATACCCGCTCTCTGTCCArTr-r-i^- , 

ggcggaggctgcagatggcgtccactccacSgS^/™^ 

AGNCAGTCTGCAGCCACAGTACACAGGGCCAA^A^C^Tr'^^^ 
CAGCCCCTGA.XGGACCCTCTCCGTGC-CTTGAlSJCTCGfJ^^^^^^^ 

tcctcataccgcaggttgttgatggtga..gttSSSctS 



1650:.l.«iir 



AGCCTGuTCGCGGCCGACCTCCACCaCACCCA ATTCCT-r — r-^ . ^ 

cgtcgcaggattacggggtacatga:ga.:g-C4}ag^-^^^^^^^ 

CTGGTCCGTCGGGCGCGGCCTGGTGTGAG.OAGGCT^^^^ 
CCGAArArACA..TTTArGTGArTGCrCTGi"GA^T^^^^^^ 

AAGG AAAAAGACAC AGCAGCr-CC'-C A .GTGGT A *';^;^:i?:^;^^'-^^^GAGCCCGTGATTGG 
AGGANAXANrrrGGATNGTV— C^rvcG^^^^^^^ 

ooQAr~x\c~ocGAA.:.y:Cccoxrrr>^A^^^^^^^^ ' ' ^^^^^'^ccgcgaccttg 



.A.-VCCCT 

gt 
:ggc 
'ccocctaa 
:agg 



^-Au^ ;UAA I ACCA— GCAGTGTGA7AGCC\GGr.>irrr-r 
CCTGGNGA.AAGC.^AGGA7CC.A.A.^ANrT^^^^^^^^ 



FIG, 1500 
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U503.1.tdii 



ACCGTGONCGCGCCCCAGCTCTGAGGATGTAAACTCTTr^ri^/-/-^ 

GACCATGCTCCTACTGCCTCCTTCTCAGTcIc^Srr^r,^^^^ 

ACTGTAGATGCTGAACTCTGGGTGTCCCrlwGStSrrr^^^^^'^^'^^^'^'^^ 

CCGmCTrCTTTrGCTATGGGArCAGACACTCSTAT^^^rr^ 

TCTTCCTCCAAAGGAAA.ACCTGTGG^A.A.AGCCCOTAmCT7^^^^^ ' '"^CCACTGAAA 

TAATCNCrCTGAAATCACTATTrCCCTGGA.ANCTTTS^ 

TGGAAA^^TGGArANAAAGATCCCACCA^^TAS?^^ 

CCAAAAGCTCCAAGTAANAAAA.AGGAGSS2^^Trftr^^^^'^°'^°^^°^ 
ACAAAACTTTCCCCAAACTATANAACCCA ^'^•'^^^'^^^^^'^^'^•^■n^CAA 



I<i03.1edit 

GCTGGCTCTATAGrrrGOC.G.AA..GTrTG^S^^^ 
CTCrACTGCAGCTTTCCGTACC-CCACrrCTGCXnVTrr^^^^^^ 
TCAATTrCATTGGACAGTANCCCNaTTCT^CCCAAA^^^^^ 
CNAGAGCCCArrAAGG.^ACAACCCN.A..-^,rGGCCCr^^ 

CAGGTN-rTTTCCT ^'-^'^CCCAGAAAT.A.A.AGGGGGCnTTCCA 



!6;04. Ledi: 



TCGACCGGCCGCCCGGCCAGGTCTGCACGC-A^r-i ir-, 

AACCTGGGCCAAGCTATGA rG-CGA-^CGmc~GA^^^ 

Ta-CAGTGCATGACAGCCTTCrC.ACTGv-AC^AGACA-r-^^^ 

CGAG^.AGAGCATGCTGCGACTGG;cr^OCCG^^^^^^^^^ 



AGGAACATCTCTCCTGTCAGTGAGAAOGCTGTCATCcIScI^^^^^^^^ 
ATTT.A.ATACACCTAACG7A rCG.^.AC A'C '.r ^rcT7crr^^?^--t' C^<=C-^^TC.A.VA.AGTaC 

C.^.CACTrAC...TAGC~GCAGACcSGG^C^^^^^^^^ 



FIG. ISRR 
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16305. 1. edit 



cgagcggccgcccgcccacgtccagactcc-vatccar jr a . 
aacctacaccatcacaggtttac^.ccYggc^ctg;^^^^^ 

AATGAC.AATGCTCGCACCTCCCCTGTGGTC.VrCGA^^^ 
CCAACCTGCGmCCTCGCCACCACACCC.^TVcm^^^^ 

TGCCAGCAmcCGGCTACATCATCAACTATSScCTCrr^r^^^ 

GCTCCCTCGGCCCCGCCCTGGTGNCACAG^GCT^f^Ac^^^^^^^^ 

GA.rATAC.^TTTATGTCA:TGCCCTG...GAA'T^\^CS^^^^^^^^^^ 



AGCGTGGTCCCGGCCGAGGTCCTGTCAGAGTGCrArTrrxA/- . .^^^ 
ACTCT.^AGGGrrcrrCATCAGTGCC.^CAci^fS^^ 

CTGCA.ATGGGCCCCArGAGATGGTTCTCTGAGAGlGlcc^;^rJ?^^^ 
CAATCACGGGCTCGCTCTTCTGAmrrC^CAGGS^^?^^'^''^'^^^'^^ 
CCCCGTrCCACCCCAGTAATAGTACCcV?S:Tc^,L^^^^^^^^ 
TCrCTGGGACGACACCCAGCCrrCTCA-ACrrCATGATrTAvr^^^^^^^^ 
CGCCGCTCCCATGA-ACC AGC A AGO A.a"--CGg4-t^^^^^^ ' -^^TCTCTCGCACCGT 

CGTGCArCAATGGCAGTGGAGCCGTCCA^AcJxCAC^ 
AAGGTC.GACAGGTAGAArCTTG7..Arc.:GcSc~GTS~^^^^ 



16506.1. edit 

AGCCTGAGCCAGCAGA-CGAG.^.ACA-rcCoTGc"'AG 
CCGCACCTOCCGTGACCTCAAGATOTG" "rTcxaVc^^ 

TG AC-CC ^ C- A A GGr-CC A a r --- - > ' Ci^--^-^G AUTGuAG AGTACTGGAT 
GACACCTG~C-TG-^Cr-AC-c"c 

A.AGGc^;AGa;G;AG;::Ac"A-^^^ 

CAGTATCGCGGCCAGGGCTCCCACr^^G-CA^^^^;--^^^^^^^ 
CCGCAArTCCAGGACACTGCCGCCC—AC-^C-CGGA-^-'-A^^^^^^^^^ 



TmGCGCCTCcSTrTG^ 

gctotccacgtcgaggtcacggtcacga.aacctcccccggS.!xSctcg^^^ 



J5SS 
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I6i07.1.edir 



AGCGTCGTCGCCGCCCAGGTCA-VGAACCCCGCCCGCArr-rrrrrx.- . 
CACTCTGACrGCAAGAGTGGAGAGTACTCGAnGS 

ccgatcaaagtcttctgca.acatggagacSag^^^^^^^ 

GTGTGGCCCAGA.^GAACTGGTACArGAGCA^G^^^^^^ 
TCGGCGAGAGCATGACCGArGGAuCCAGTOG^^^^^ 

CCGATGTGGACCTGGCGGNCCCGGNCCGCrCG^GCC^^^^ 
CCGGCCCTTACTACTG '''''^^^^^^^^AATTrGCAGNCACACTrGG 



16507. 




16508. 1.edit 



<^OACCQQCCQCCCQOCCACGTCCCCCCC-TTrr-rrr 1 w 



1650S.:Ledir 



OA..CGCCCTGAAGCTGArCC:GC-C:'V^^^^^^^ 
TGACAn-OGTGGTGCTGArC^^^^^^^^^^ 

/^ATCTTGGCA-AXCAGTGCAACTGACCG.CVA^l^CO-^'^^^'^^'^^^*^^'^ 

CA.AACAGTAT.^ArrTGAC.^A.AC.^.A.w:;G-;;VOTCTC 

TACA.^T7CA.A.VAG0CTTTTrGGTn-AnT^tSA.lT^^ 



-f/a 7577 



wo 00/36107 



81 / 92 



PCTAJS99/30270 



I6509.I.*dit 

AGCCTGGTCGCCGCCCAGCTCTGGOArGCTCCTGCTGTCAC^CTG-^GATA-rTArirrATr 
ACTTACGGAGA.AACACGAGGA.AATAGCCCTGTCCAGCAnTf^^^^^ 

tctacagctaccatcagcggcctt.^^acctggact^gaScS??^^ 

TCACTCGCCGTGGAGACACCCCCGC.^GCAGC.U6CC™CCA^^^^^ 
A.AATOAC.^.CCATCCCACA-GC.^.GrCACCGArc^f^AS'c^^^^ 

ACTCGCTCCCTrC.AACTTCCCCTGTTACTCGmCAGAAGTAACC^CACTcSSlTr 

GACCAGGACC.AAC.^AA.^ACT.^A.A..CTGCAGGTCCACATC.aX^C,G^^^^ 

A.^GGCTTGCAGCCCACAGTGG.A.AGTArGTGGWAGGNCTCmGCT^^^^^^ 

g°^^:c^.c^^c^;^^^g'^^^^ 



l<£09.:iedit 



TCGAGCGGCCGCCCGGGCaCGTCC— GCAGCTCTGCAGNGTCTTCT7CACCATC Ar rrrr A 

GCG-^TAGCTCATGGArrCCATCCTCAGGGCTCGAGTACCTSc^SGTSGG^^^ 
CCCCrroxoGGCTTTCCC.^^^^^^^ 



16510.1. edit 



J?^;:'^ ; ■ il"-^ •^^-■^•^"cgacatccacatcagtgaatgccag 

-A^ . .CAGTCTGAACCAGACGCTGAC-CTCTC^^ 
I^S.%'::S:-:S:^±'- ' ■ '•^-GmrrCTTGON-CCTGN^CCA-TTTrGGGGAA 

ACAGGNGATCc4^'-ir-V.Tr^'-^^^^^^^ 

AL ACjuNGATCCv,- 1 ; .-^.A . C--A.^CTli. AuuTTTAAGGCCNCTGATGGTA 



I65!0.:.e<lii 



ACCGTGGTCGGCGCCGAOGTCTGGGATGCTCCTGCTGTCACAGTCAGA^^-rT^C^GGATC 
T^cS^G^\--^'"^^^^ 

rCTALAuCTACCA.^AuCvj\j..C[ ^■'^^--'CCTG0A0TT0Arr\7ACr\Trsrrnrr-r^Trr-rr 

GArrt-'i^rl'.r: ."; \ -- ^ '^^ -■^^"■^CAGT.^.CCaCCACTCCCaaa.^.ATGG 
^AG^r;r-----"---.^f~ 

ALrAuAL;TCAGi_ '.. i L i l.*u t i uAGAu i 



FIG. 15UU 
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I65U.I.edit 



TCGAGCCGCCGCCCGGCCAGGTCAGCGCTCTCACGACGTCACCACriTrrrrTrr^r-T^ 

ACTCATGATTTCTGAGGTCACT.AAGCGOCCCTCAGGCOTCCCTGATCG^CTCTC^^^^ 
AAGXCTGC<:.^CACGCCCTCCCTGACCGTCTCTGGCCTCCANCCTGAGGATGANGCT^^^ 
ArrACTGGAAGCrCArATGCAGGC.VAC.A..rAATTGGGTGTTCGGCGG^GGGTcCA^^^^^^ 
GACCG™CTAAGGTC.^GCCCA.AGC-CTTGCCCCCCTCGGTCACTCTGmcCA^^ 

GAAGAAGCTrTCAAGCC.^AC.AA>GNrACACTGGGTGTGTCTCATAAGTGGACTTOT^^ 



I651IJ.edit 



^■^^^J^<^C^<^OCCC>.QT.\CnQ, .G, 'OCTrTC>fTTGGACGGTGTGGTGGTCTCCACT 
tUAACACCC.^A. iGTTo; iGu. i^^-A . A .GaGCTCCaGTAATAATC AGCCTCiTr'-Tr Ar- 

c'^a^Sgg:c^"c-^^^^^^^ 

OCTrGCTTiCCAGioCANGAANA.Ui.- :'_AACTGAAN'TCTCC 



l«"i;.l.<dic 



AC Cuiou.C uCG^CCGAGGTCCAGCA7CAG.-A0CCCCGCCTrr,rrnr,rT.-Tnr.Tr.Trr..-^ 
GA.A :CAL. iC i Au<^^-^. , '-^■^•^--A.:. -Cr'TGTATGCACCTGCCCGGGCGGGCCCGCTC 



loii:.i«dli 



' = ■ --^---^^ -GACATCGTTTCAGGCCACAAA.A.AG 



FIG. 15W 
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I6f U.i.«iit 



TCATCGAGAGTGGCGCCA.^AGCCTGCGAGcS 

GGGCT.AAATCCATC^.GTT-GTGCAT^^^^^^ 

CTACGTTGACACTGCTGTGCGCCACGTC^VcTC?^^^^^^^ 

AAGATCATGCTGCCCTGCGACCCANCrCGCAA^S^T^^^^^^^^ 
ACCACGTGAACCArTTGTGNG...CCCC...G'-::?^^^^^^^^ 

I<3U.ledit 

TCOAGCGGCCGCCCGGGCAGGTCTGCC.A.AGGAGACCCTr,TTiT,-/-r^T^^,-^ ^ 
GGGCATGGCAGGCGCCTCTGGCTTCCCACCCmTGSJ?^clT^^^^ 
ATCTCATCTTTGGGmCAC.^ATGCTCACGTGCTCTcc^^ 
TACCAGTTGGGTCCCAGGGCACCATGA^Cm.cCTOA^^ 

CA..CACGTGGCGCACAGCAGTG7C.A.ACaTA?T\cS 
CACGCCATCCACAAACTTCATGGATTTACCCCTCTSCTCCrA^^ 

cgggc..atgcgcacac;g^c>;.^^^^cJXcc^S^^^^^^^^^ 



16515.1. edit 



AAGGGACAGCCCC-CTGCTCC-OC"----^ACC^^^^ 

ACTCC AGGTC ^ A ^ C AG.^ 'r?'^- vr "- - -— "'^-^^^ ' ^•^■^GCCCCTCGTGAAAATGG A 
CGCCCANAC-Vg"" CG^CAGAGACGACGTGTTGGTCCCCCT 

ACTA^~cGA:7cca;;c^rc:^^ 

CTGG0CNr.GA;A:43c.r;~:c^c?t:-^^^ 

CGrrccGCTTCACTGcrccc-— - > r:^;^'- '^-^^-^^^ '-^-^^ ^ cncatttaa— g 



:CCAC:CCCv:OVa 



I65!5.:.5dir 



IcGS^cScrca^^i^^^ 

GCGCCAGACcfc^C^^C^f^^ 



/7a i5JJ>7F 
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ctgaaagacc-ancagacccat.aaggttcgggS 



tcgagcggccgcccgggcaggtccatttt( 



agttcacacc; 
accgca-aatcggaa^ctotctaggggtcaS;?^^^^^^^^^ 



mCAGTCCCTCcTCTATGAf^ffGTAGG^^^^^^ 
AACGOTAAGCCCCNAnCTGCAG.A.AT.AATCCc\T^^^ 
CATCNTA.AAAGGGGCCCC.A.ArrrCCCCCTTi^^^AGNC^S^^^S5^^ 

onccccccg>^ac.aaacgncggtgI7ctSg£S^^^^ 

TAATCGCCNTTGGCAGCAC...TCCCCCCTrrTCCN'c^So'GTcfT^^^^ 



^cgtaaataaccgaaaa 



ANCGN'GGTCGCGGCCG A NC T^TTT~TCTT^TTTTT^ 



GCCCCCGGACO^AGCAG^C..^^^^^^^^^^^^ 

CCAGAArTGCTTGAATGGCAAGCAGTACArGVCCAAC"^r^^^^ 
CCCCNTCGAAA.A.A..CCA— GCA.AGC-a\\gc(^^^^^^^ 
CCrGCCCCCA-CCCGGGACG.^..V.0ANCr:'4^^^^^^ 

CCA.A.A.^.ACAA-AC.AXAACCCC ^ ^ ^''^■^■^■'■'•^^^^^^ 



CACGCAGGTCACGCrC^GC-GG^—^^^^TCC^^^^^^^^ 

CACCTGGGOTTCTCGGGGG-GCC:— C^G^r\t>;^^,^^:^^^^ 

A.AGGGCTTTG— GN- ^ \ aCC— GC a. r-~r . -V- 'i';'^'^ ' '^'^^^'^ ' CGaTGGCGGGTGG 

CGGNGAGG.'G>G'TNArCAGAC^t-C,:^^^^^^^^ 
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I65]9.I.«iit 

CCrGGAArGGGCCCCATGANATGCTTGCC ^^^"^^^'^^^'^^GTACTCAGAAGNGN 



TCGAGCGGCCGCCCGGGCAGGTCCACCACACCC \ArrcCTTnrTrrTA Tn . ^r-^r^ 



i6i:o.i.«dit 



ACCaTGGTCCCCCCCGAGGTCTCCGA-GCTCCTCCTGTrirArTrA/- ^ 
ACrrACGCAGAAACAGGAGCAAAyAGCCcVGVccS^^^^ 
,TCTACACC7ACCATCACCC0CCTT.^V.C:TGGA0T^CA^I^fcc;?J^r?S;^^ 
TCAC7GCCCGTCGAC-ACACCCCCGCA..0CAGC ^AGCC A ^^rr f,^^^^^ ' ^5^^ 

AA^ArTGACAAACCA-CCCAuATCCAAG-O^CCCATCrrA^A^ 
AGTGGCTCCCTTC.VACGTNCCCTGGT^C-GCC^-i^Vr/r.^-^^^^^ 
OACCAGGAACCACAAAAACTTAA..c4:-ACGG-C-Ar;4-.Y^ 
ANGCrrGCAGCCCACV.GTGOC^.GT..-GNCC.^?;CT^^^^ 

A.A.AAN-CTCAAGCCT-MGGG-CAA '-^^ '^NC , ATGCTTCACAATCCA-AGCGGA 



i6f:o.:.sdii 

TCGACCGGCCGCCCGCGCaGGTCCTTOCaGCTCTCC 



GGC.A.A-AGCTG A-GC A r^-- 'Z-'^ ' ^"CTTCTTCACCATCAGCTGCa 

CCGG^GIGG^^Cr^^CCA^^^^^^^^ 



165:i.:.<dit 



SorATCA^i-c;^A^ 
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16522. Lodlc 



ACCGTCGTCGCGOCCGACCTCTGTCCTACAGTCCTrirr,^.^ 

CTGACCGTCGCCTCCAGC.AACTTCGGCACCCACACCT^^f^^^^'^^^'^'^^'^'^GCCTC 
CCAGC.^CACCAAGGTCGAC.^CAGAG7TGACCCC^^^^;^^ 

S555^^_^'^<^^cagcacctg.x..ctcctgggSc^tc™c^^ 



:at 



CCCCCTTCC.A..ACCTGCCCGGGCGGCCGCTCG,UACrr^^^^^ 
GTACTAGTGGANCCNAACTrGGNA>(CC.AACCTGS?.^^ 
TGGGGGGAA.xrrGGTATCCNGTTrAC^^SS?^^^ 

AGNGTAAAAGCCTGGCGGNGCGCTANTGAAGTS;^ftr;^^'^^^'^°^'^GCATAAA 
CCGCTCACTGGCCCGCmTCCAGC "^'^'^'^'^CTCACATTAATrNGCGTTG 



TCOACCCGCCCCCCGGGCACOTTTGGA.ACGCCCATrrr/-^-^ 
TCCCCCCAGGAGrrCAGGTGCTGGCCACCGSf^^^^^^ 

GGCTCAACTCTCTTGTCCACC-rrGGTGrrGCTCGGmr^r^$^?^°^^-^'=-^°-^'r^G 

CTGGGNGCCGAAGTTGCrGGAGGGCACGGTCACcSrrr^?^^'^^^^^-^ 
C<!ACTGT.ANCACAGACCTCGGCCGNGAC-ACGrTt:r-I^"°'^'^^'^'^'^"^'^='^GTCCTGA 

CACTGGCGGCCGCTCCGAGCArGC Arfr-AGAGG '"^'^ 



lo;:j.I.edi! 

AGCGTCGNCGCCGACGANCACAACAACCCC 

i6r.2.Z.Mt 



TCGAGCGGCrCCCCCGCCAGGNCCAC \-CCGC i.r, — ^ 

A.ACTCGAA7CCA7CGGTCA-GCTGrTGC-G; Acf AC Ar^^^^^^^ 
CC7GArGN\ACCAGT-C-CTCCGCCACA:--CGG^r^r-r?::r^^°^^'^'^°'=<= 
GTCTCCATG-GCAGAAGAC— 0 ^ 'gSc ^ -C-^-~; ^<=CC' ^C^-^-GCACCTCTCACCA 

AGrACTCTCCACTCrrCCAG-CAGACTGC-.r--Si^Arr^.^'^^ 

GTTCTTGACC7 ' ' ' -<=TCACGGCaGGTCCGGGCGGG 




A_GaGACGTGA.A.ACTGGGCCTCCAGGa 
' ^'^•^'^'^■'■CCNCGTA.A.AGG AGA.A AGA 

agaggtgcagctcgccccccVc'gcc-^^ 

CCACCTGG •'■"•^'^^•'^^^CGGrGCTGCTGGTCCTCCTGCG 
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TCGAGCGCCCGCCCGGCCAGGTCTGGCCC AGCAGr^rr . . ^ 

GCGCCATCTTTCCCTGGGACACCATCAGCACC^^^^ 

TGGACCAGGACTTCC.^GACCTCGTCTTTCT^^^^ 

NCAGCACCAGGTGCCCGAGGAGGACC^S^S^^ 

CCAGCTCCACCTCTAACTCCTGGGGCCCCTcSS 



GAGGGCrCANATCTTCGG.A.^TACTGScAGS™^^ 



I6i:6.:.edit 

TaCTTG ACTCTAAAGNCNTCaCC AG 




CCTTCTTCTCCaaCT( 
TCTCACTCTC 



AGCGTGGTCGCCOCCG AGO rrGTACAACCT-n 



' ' ■ ' i ' 1 1 1 1 1 1 1 1 I U 1 1 I ,■ 



TCuACCGCCCGCCCGCGCACCTCTGCCA^C AC-^v A— ^^-^ 

GTOG7GTGCGGGGAGGTX\C.A.AC.A..A-KCgV^^^ 

TCCTCGCGCTCACACTGTTGTACTCGTV^;,CA^G^^^^^^ 
CT.A.ATA_ACCAGCTGGrrCGTACC.VAG;cCCTGCTrf:^r^1iH°^'^^^ 

GCACAGCGTACCGACACTGGGTACCGlVc-^Cc'c^t^CO^^^^^ 
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165:3.1. edit 

agtgctccctcggcccccccctoctgtcaS^^^^^^ 

ACCGAATATAC.AArTTATGTCATTGCCCTGA.\0 ' ACTGGCCTGGAACCGGGA 



i«m:.edit 

^WCTTCTGA^^ArrCT^CAGGGC.V^NGACA^.WTTGTITAT^•r7^^^ 

ccaot.^tagtagcctctgtgacaccagcgcgc(SCcSS 

^-tc:g.AArrrCCCCCCTATTACGNGAACCCNC.JrTTrAAC.\A.\TTCCAC-rTGC 



165:9.1.idit 



CC.^.AArCCAA.A..CA-COGAACCCAACA.CGCCAACCCCGclA^^^^^^ 
ACCTGGCCGNGAACCTCCAAGA.;NGTGCCCACNTCTTr.Ar-r". V , 

ACTTGCAA-GGAC ^'-^AC> ,C. iGA^ :Cuv.AAAAAAAGGOAAAANT 



i6i:9.:L4dii 



TCATG^^Cc'tG-Cm'-'-'^c':- 
I . ^. i 1 GC^uCC , 1 . ^ . G^Cu ; C.C-.u AA7CTTCTN7SGA.\C— GCTGG 
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16530. Ledit 



TCATGGAGAGfGGGGCC.AA.ACGCTGSGSS 

CCGCT.^TCCATCAAGrn-GTCGArCGCCTSSTCcS^^^^ 

CTACCTTCACACrrOCTTGTGCCCCACGrcnGStS^ 

CNG '■•^'^'^^•^'^GCGTGGGCTCGGCATC.AAC 



l<S3flJ.edit 

TCGACCGGCCGCCCGGCCAGGTCTGCCXACCAGACrf-Tr-rriT^^^ 

CGGCATGGCAGGCCGCTCTGGCTTCCCACCmCTC^^I™ 

ATCTCATCmGCCTTCCAC^ATGCTCACGTCCTCAG^^GcrS^ 

TACCAGTTCGGTCCCAGCGCAGCATGATCTTCACmGATC^^ 

CAACACGTGCCGCACAGC.^AGTGTC.A.ACGT^cf^Ic^V^^^^^^^ 

CATCAGGCCATCCAC.^^.CTTCATGGAm^rCCcS^S'^^^^^^ 



I65jl,l.edit 

TCCACCGGCCGCCCGCCCAGG7CTTTC AG AGGT-rr a a, 

AGTGGTGGTCGTGGGGACAGAGGTCCGArGGCTG."^^^^^ 

GTCGAGGCTGTAGGGGCGCAGGTGT-TG A-CG-\4r^^^^^ ' AGACaCTGTTCCT 

AGCGaGTCTGTGTTGAGTGCAGGGGT^GGG^^^^ 
CTGCAGTGGCTGGTCCA-GC-CTGGGA C^^G .^0^^'^^^^ 

AGGGCGAAGAGTGGTGTTC— TGAATa -■^'^'^GGTCAG i l i GcAoGCAGAGTAGAG 




OATAGTATCCAS^ACaScTG.^^^^^^^^ 

CTGCTCCCTC-GTjlNGOG-TG a^aC AC,-r— r- - ■^r5^^*^'^'^ ' '^■^•^'^'-^'^'^'''G.A.AGGAG 
CATATACTGGmiTC^^GGT^;^^^^^^^^^ 
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02_l555a.4.edit 

CCACCACCACCAOCCCCACCrrCCCCCCOoSc'S^CA^^^^^^^^ 



03_I6;35.I.edit 

ATCCAGAACGACAAGGAGACCATCC^^AGCC^C^^^^ 

agactcaggagcctcgagacccana.ac'ggSg^^ 
cgagaag.aagggaccccaggtcvagag;^ggaS5^ 

CCTGCACG ^'^^^''^'^^^-•^^■^CTTCAAGATCArCGACGGA 



ACCGNGGTCGCGGCCGAGGTCCAGCTCTG-CTC\'Ar^r:.r'.'^. 

AGACGGGC ATTGTCAA rCTGC AG ^ AC -rr^^rA^^^^^^ TGAGCAGCA 
GAGCCCTCAGGTGCTCGA-G ATC-TG A l-j^^^^^^'^ *5«^^^AGTaTTTGCGaaGATCT 
CTTCTCC.A.ACTGCTCGCGG A— GC-CTC - :GC-T?rr^^ 

ctctctccacgta.aca..ggc:gaggcgo-.-~^^ 

CCATCCCTCGCArTCCTGCC AG aC'C ^ ' ' ^^^-^^GGrGTCCTrGTCGTrCT 




CAGACCuCC.X.^CACTGCTGTTCT^C.l^c\ CggGC^^-^^^^^^^^ 
CGTGG^nG..CTrCCrGO..ACCAC^^^ 
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ir_16i37.I.e<iit 

AGCGTGGTCCCGCCCGACGTCCACATCGCCAGGaTCGGAGCCCTGGCCGCCATACTCGAA 
CTCGAATCCATCGGTCATCCTCrrCCCCCAACCACACATGCCTCTrCTCCnGGGGTTCr^ 
T^TGTACCAGTTCTTCTGGCCCACACTCGGCrGAGTCCGGTACACCGCAGGTC^^ 



08_l<i372.edlt 



TCGAGCGGTCCCCCGGGCAGGTTrCCTGACCGTGACCTCGAGGTGGACACCACCCTCAAG 

AGCCTGAGCCAGCAGATCGAGAACATCCGGAGCCCAGAGGGCAGCCGCAAGAACCCCGC 

CCGCACCTGCCGTGACCTCAACATGTGCCACICTGAOGGAAGAGTGai^C^CTS 

TGACCCCAACCAAGGCTGC^CCTGGATGCCATCAAAGTCTTCTGCAACATGGAGACTG^^ 

GAGACCTCCGTGTACCCCACTCAC^CCAGTGTCGGCCCAGAAGAAACTGGT^^^ 

AGCAACCCC.AAGGAC.AAGACGCATrGTCTTGGTrCCGCCAGNAGCATCACCCGAT^^^^^^ 

CCACTrrCGAGTArrGCCGCCCAGCCCTTCCCGACCCTTGCCGATGTCGACCTCGOCCGCG 
ACCACCGCT 
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